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ABSTRACT

I This report describes a speech coding algorithm for digital

transmission of speech at a rate of 9600 bits per second and the

implementation of this algorithm on a speech processing system.

The algorithm combines

i Pitch extraction loop

0 Pitch compensating adaptive quantizer

I *Sequentially adaptive linear predictor

. Adaptive source coding

3 to generate very high quality speeqh output. Although each of these

elements has been previously applied to speech coding, the combination

of all four of these elements has not been studied before. The speech

coding algorithm has been implemented on a pair of CSPI MAP 300 Array

Processors in real-time in the full-duplex mode.

This report has been bound in two volumes. The first volume

contains the narrative description of the algorithm and its development

and includes Chapters 1 through ii and Appendices A through D of the

I report. The second volume describes the real-time MAP implementation

and includes Chapters 12 and Appendices E through G.-I
I
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ICHAPTER 12ITHE REAL-TIME IMPLEMENTATION

12.1 Introduction

In this chapter, the final form of the real-time implementation of

the PARC algorithm in a full duplex mode will be presented. The whole

implementation will be decomposed into four parts. Each part is

described in detail in the following sections. Block diagrams, flow

charts and timing diagrams are given to help reader understand the

implementation. The program listings are in Appendix G.

Before presenting the implementation, the system components used

will be described. A MAP-300 (Macro Arithmetic Processor) produced by

Computer Signal Processing, Inc. is used to implement the speech coding

algorithm (see Table 12.1). A host computer and MAP-300 system block

Idiagram is shown in Fig. 12.1. The MAP-300 consists of six programmable

processing elements as well as memory and peripherals:

A. A Central Processing Unit (CSPU) functions as the executive con-
1
1troller by interpreting commands from the host computer, setting

7T up and scheduling the other processors, and performing arithmetic

and logic operations.

I B. An Arithmetic Processor (AP) consists of two subprocessors.

An Arithmetic Processing Unit (APU) carries out the floating

point arithmetic calculations. An Arithmetic Processing Scroll

(APS) is a data addressing device for the APU.

C. An Input/Output Scroll (IOS-2) transfers bit streams into or out

Is of a modem.

D. An Analog Data Acquisition Module (ADAM) samples and quantizes

3 input analog signals into digital signals and stores them into

main memory.



264

Table 12.1
MAP-300 Speech Processing S\stem

Item Model

No. Qtv. Number Description

1 1 1030 MAP-300 Processor

2 1 2030 8K x 32 MOS Memory

3 1 2050 16K x 32 MOS Memory

4 1 2203 8K x 32 MOS Memory

5 1 2120 2K x 32 Bipolar Memory

6 1 3100 PDP-11 Interface

7 1 4020 Model 2SM/ I/O Scroll

8 2 4040 Bus Switch

9 1 5120 Analog Data Acquisition Module

10 1 5130 Analog Output Module

11 1 6100 Expansion Chassis

12 1 6200 Auxiliary Power Supply

13 1 03-1360585 GTE Speech Processing Interface

V, -. . 1 m 1 |! I ! I



IZP

In u
IZ u

* U -4



266

E. An Analog Output Module (AOM) converts input digital signals

into analog signals and outputs them to a telephone module.

F. A Host Interface Scroll (HIS) acts as a communication and data

transfer medium between the host computer and the MAP-300 system.

This array processor system provides two classes of software. The

first class is the software designed specifically for array processing.

It is an executive-driver-subroutine package resident in the MAP-300

and in the host computer which permits direct calling of routines to per-

form arithmetic operation, to manage MAP memory, to define even higher

level routines. A MAP user can execute array processing operations with

simple Fortran calls in the host computer. The sophisticated programmer

even can implement his own processing algorithms in MAP assembly

languages. To implement the PARC digitization system, some new array

and non-array functions, which are described later, are employed. The

second class consists of utility programs including a cross-assembler

and a cross-simulator. These may be used to add new routines to the

array processing library.

The array processor can be used as a peripheral to a host computer,

using host peripherals for data storage and interface for data and

commands transfer between them. However, after initialization, it can

stand alone by using proper control functions in the host.

The underlying design principles of the real-time implementation

are as follows: First, in order to study system performance, the flexi-

bility of changing system parameters such as speech algorithm parameters,

buffer sizes and buffer starting locations must be provided. Second, in

order to be in the real-time mode, the arithmetic execution time and the

overhead time have to be reduced. The arithmetic execution time can be
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I
decreased by efficiently utilizing the arithmetic processors. The over-

I ead time can be decreased by utilizing all processors as asynchronouslv

and as simultaneously as possible. However, the necessary svnchroni:i-

tion between processors has to be carefully considered.

3 After several months of study, the final real-time PARC communica-

tion system consists of the following programs:

3 1. Host programs: Fortran PARC main program

Fortran PARC host support program

2. AP programs: PARC-transmitter pitch computation program

3 PARC-transmitter speech digitization program

PARC-receiver

3 3. CSPU programs: Encoder program

Decoder program

Synchronization program

jTransmitter buffer pointers update program

Receiver buffer pointers update program

4. 1OS programs: ADAM program

ADM program

IOS-2 program

l The main function of the host Fortran programs is to initialize the

MAP-300 system with the real-time PARC algorithm, to set up the proper

3 command sequences and to initiate them. After that, the MAP-300 system

can execute the PARC without any further commands from the host computer.

I The two PARC-transmitter programs and the PARC-receiver program require

?i sophisticated arithmetic operations and will be executed in the AP.

Those programs requiring logic and bit operations include encoder, de-

3 coder, synchronizer and address pointers update programs. These willUi
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be executed in the CSPU. A/D converting, D/A converting and bit-transfer

will be executed in the ADAM, the AOM and the IOS-2 respectively. These

five processors operate in parallel. The host Fortran modules will be

described below; they present the whole picture of the PARC. The rest of

the programs will be presented in the following sections.

The flow chart of the real-time PARC main program is shown in the

Fig. 12.2. The module can be divided into two steps: An initialization

step and a processing step. In each step, each processor has its own

role.

1. The initialization step:

In this step, the host computer will initialize the whole algorithm

by reading in system parameters, configuring logical buffers, initializ-

ing logical buffers, loading ADAM and AOM, and creating appropriate com-

mand sequences called function lists. The logical buffers and the func-

tion lists, which are fairly complicated, will be described later. In

this step, only three processors in the MAP-300 system have been used as

follows:

A. The CSPU acts as the resource controller. Responding to a host

command, it loads an A/D program to the ADAM, loads a D/A program

to the AOM, configures the logical buffers, and loads appropriate

arithmetic functions into the AP.

B. The AP executes these arithmetic functions which will reset the

logical buffers.

C. The HIS acts as an interface between the host computer and the

HAP-300.

The Fortran host support program, which is the host support module

for those new array and non-array functions in the real-time PARC
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algorithm, interfaces the main program to the host/MAP driver module.

The main functions of this support program are as follows:

1) Check each argument for the proper range and return

error code.

2) Pack arguments for the MAP in a Function Control Block (FCB)

3) Determine any host absolute addresses that must be evaluated

while constructing the Data Control Block (DCB).

4) Pass DCB to the host/MAP driver.

2. The processing step:

After initialization, the MAP-300 can execute the real time PARC

algorithm without any further commands from the host computer. Because

of the fixed delay for the whole system (refer to Section 2.2), a fixed

time slot has been chosen as a main parameter to synchronize all the

processors in the MAP-300 system as shown in Fig. 12.3 and Fig. 12.4.

In each time slot, a particular function list, which is described below,

will be executed. This fixed time slot is set to be 19687.5 microseconds

which is precisely the period for ADAM to process 126 samples, the

period for AOM to process 252 upsampled data, and the period for IOS-2

to process 189 bits.

The function lists, whose relationships are shown in Fig. 12.5, are

eight sets of command sequences. When the real-time PARC is initiated,

the first function list, which starts the ADAM, the AOM and the IOS-2,

is executed. Afterward, the main control function list (the second

function list) is executed by the CSPU. This function list assures the

synchronization of the receiver. The execution of the list is as follows:
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1 FUNCTION LIST 2
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S FUNCTION LISTLIT
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=i Synchronization ©0
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Operation on the
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J, on the First Half"
FUNCTION LIST 3 of the Double
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on the second

Half of the

[Double buffers

Pig. I?.' The Flow Chart of Function Lists
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1. It initializes the receiver SHAT buffer and the AOM buffer.

Also, it resets the receiver address pointers.

2. If the channel synchronization does not exist, it keeps

executing the synchronization operation until a channel

synchronization is set. The synchronization operation

consists of the PARC-transmitter, the encoder and the

synchronizer.

3. If the channel synchronization exists, it keeps executing the

normal PARC operation until a channel synchronization is lost.

The normal PARC operation consists of the PARC-transmitter,

the encoder, the decoder and the PARC-receiver.

4. Go to 1.

Because of parallel data processing which speeds up the whole system

(refer to the Section 2.2), the double buffering technique is employed.

Therefore, the synchronization operation and the normal PARC operation

each consists of three function lists: A control function list, a

function list which operates on the first half of the double buffers

and a function list which operates on the second half of the double

buffers. The control function list checks a semaphore which resides in

the MAP memory and then executes a function list which will operate on

the proper buffers. Th(o reason for this is to have a continuity of data

flow for the PARC-transmitter. For instance, suppose the receiver loses

the channel synchronization after the normal PARC operation on the first

half of the double buffers. Then the main control function list executes

the synchronization operation. The control function of the synchroniza-

tion operation checks the semaphore and then executes the synchronization

operation on the second half of the double buffers. So, the transmitter

d
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gets a continuous data flow. The main control function list will keep

1 executing until the MP-300 system is terminated.

In the synchronization operation, which consists of the function

lists 3, 4 and 5 (shown in Fig. 12.3), the role of each processor in a

time slot is described as follows:

1) The ADAM samples and quantizes the input analog signal from

I the telephone module and stores these samples into !iAP main

memory. In a time slot, it produces 126 quantized samples.

2) The AOM acts as a D/A converter and outputs 252 silence

samples since no information flows into the receiver.

3) The IOS-2 acts as an input/output interface between the

I MAP-300 and the channel modem. In a time slo', it

transfers 189 bits out of the encoder bit buffer and

reads 189 bits into the decoder bit buffer.

4) The CSPU functions as follows in sequence:

A: It loads the AP with the pitch computation program.

1 B: It executes the encoder. However, upon request from

an APU interrupt, it suspends the current operation

1 and

I C: Loads the AP with the speech digitization program.

It restarts the encoder after the loading.

D. It executes the channel synchronization program.

E. It updates the PARC-transmitter address pointers.

5) The AP executes the arithmetic part of the PARC-transmitter.

After finishing each program, it will interrupt the CSPU to

indicate that it is free for the next operation, it any. In

this operation, the AP has two jabs:
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A: The pitch computation program.

B: The speech digitization program.

These five processors function in parallel. The ADAM, AOM and ICS-2

operate continuously without any interrupt. However, the CSPU and the

AP have to finish their own job inside the time slot in order to be in

real-time.

The normal PARC operation (shown in Fig. 12.4) which consists of

the function lists 6, 7 and 8, has the same ADAM and IOS-2 operation as

the synchronization operation. However, the CSPU, the AOM and the AP

have different operations as follows:

1) The ADAM samples and quantizes the input analog signal

from telephone module and stores these samples into MAP

main memory. In a time slot, it produces 126 quantized

samples.

2) The AOM acts as a D/A converter and outputs 252 unsampled

reconstructed speech samples to the telephone module.

3) The IOS-2 acts as an input/output interface between the

MAP-300 and the channel modem. In a time slot, it transfers

189 bits out of the encoder bit buffer and reads 189 bits

into the decoder bit buffer.

4) The CSPU functions as follows in sequence:

A: It loads the AP with the pitch computation program.

B: It updates the receiver address pointers.

C: It executes the encoder. However, upon request from an

APU interrupt, it suspends the current operation and

D: Loads the AP with the speech digitization program. It

restarts the encoder after the loading.

-=4
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I
E. It executes the decoder. Upon request from an APU

i interrupt, it suspends the current operation and

F. Loads the AP with the PARC-receiver program. It

restarts the decoder after the loading.

3 G. It updates the transmitter address pointers.

5) The AP executes the PARC-transmitter and the PARC-receiver.

3 After finishing each program, it will interrupt the CSPU

to indicate that it is free for the next processing, if any.

I In this operation, the AP has three jobs:

3 A: The pitch computation program.

B: The speech digitization program.

I C: The PARC-receiver program.

In this operation, the timing control is very important which will be

I discussed in the next section.

JThe subsequent sections will describe each of the subsystems in the

real-time PARC system. The next section explains the design of the

jPARC-transmitter. The complicated buffer system, buffer control and the
speech digitization will also be described. The corresponding noiseless

I source encoder will be explained in Section 12.4.

i Section 12.3describes the design of the PARC-receiver. Although

some parts of the system are the same as in the transmitter, the differ-

ent design of the buffering and upsampling will be depicted. The

corresponding noiseless source decoder will be explained in Section 3.5.I

II
-I



278

12.2 The PARC-Transmitter

In this section, the main line of the real-time PARC-Transmitter,

which resides in the AP, will be presented. The corresponding encoder

will be discussed in Section 12.4. The block diagram of the PARC

algorithm is shown in Fig. 2.2 and discussed in Chapter 2.

Because of the limit on the size of the AP memory, the whole PARC-

Transmitter algorithm cannot be implemented as a single AP program. So,

the PARC-Transmitter has to be cut into two subprograms, namely, the

pitch computation program and the speech digitization program, as shown

in Fig. 12.6. Those portions of the algorithm which operate on blocks of

speech samples will be put in the pitch computation program. Those

portions include: input gain factor calculation, system noise reducer,

adaptive filter and pitch extractor. These elements of the algorithm

which process speech sample-by-sample will be combined into the speech

digitization program. These elements are the adaptive quantizer, the

inverse quantizer, the adaptive predictor and the pitch extraction.

Before any further description of the design of this PARC-

Transmitter, the buffer system has to be depicted. There are seven

buffers employed by the PARC-Transmitter as shown in Table 12.2.

Among them, ADAM, LEVEL and BIT buffers are double buffers which

allow one processor to fill one half of the buffer while another

processor processes on the other half. The SAMPLE, VHAT and SHAT

buffers are circular buffers which allow continuous access. However,

the additional address pointers, which indicate the starting locations

of those circular buffers at the beginning of a time slot, have to be

considered. The PARAMETER buffer is a single buffer which stores of

system parameters such as predictor coefficients, quantizer output

Mr|
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scaling factors, quantizer expansion factors, and the number of bits

associated to each quantizer level.

The PARC-Transmitter employs four processors: The ADAM, the AP,

the CSPU and the IOS-2. In order to achieve parallel processing, the

}double buffering technique is used. The function of these buffers

associated to the processors at a time slot is shown in Fig. 12.7. At a

time slot, the following processes are executed in parallel:

1. While the ADAM is filling a half of the ADAM buffer, the AP

is accessing the other half.

2. While the AP is filling a half of LEVEL buffer, the CSPU is

accessing the other half.

3. While the CSPU is filling a half of the BIT buffer, the

IOS-2 is accessing the other half.

In the next two subsections, the pitch computation program and the

speech digitization program will be described. The complicated buffer

controller will also be presented.

12.2.1 The Pitch Computation Program

The pitch computation program contains the gain controller, a

noise reducer, a buffer controller, the adaptive filter and the pitch

extractor. The APU flow chart and the corresponding APS flow chart,

including the controlling flows are depicted in Figs. 12.8 & 12.9. The detail

functions are described as follows and the parallel processing is shown:

1. In response to the function list, the CSPU loads the

APU and the APS modules of the pitch computation

program into the APU and the APS respectively.

2. The CSPU then sets flag RI which will initiate the

Ft APS module.
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3. The APS module sets flag RA which will start the APU module.

4. The APS produces the addresses of the noise reducing parameter,

the gain factor, 126 input data addresses from the ADAM buffer

and 126 output data addresses to the SAMPLE buffer.

The APU reads 126 input samples whose addresses are given by

the APS, reduces their noise, multiplies by the gain factor

and outputs to the SAMPLE buffer. The input samples from the

ADAM are 11-bit precision plus a sign bit in a range of

[2047/2048,-2048/20481. After being read by the AP, these

j are converted into 32-bit floating point numbers.

5. The APS checks the fullness of the SAMPLE buffer, sets the

flag G2 if it is over the pitch repetition threshold.

6. The APS again checks the fullness of the SAMPLE buffer. If it

is under the filtering threshold, the APS sets the flag GO

and jumps to Step 7. If it is over the threshold, the APS sets

the flag AFI and produces addresses for the filtering. The

APU waits for the signals from the APS. If the flag GO is set,

it goes to Step 7. Otherwise, it executes the filtering

process which i described in Section 2.3.

I
1

'I

I_____ Li
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7. The APS produces addresses for the data used to compute the

pitch period. The APU computes the pitch period using the

AMDF technique (refer to Section 2.4). In order to speed up

the whole real-time system, all processors have to be utilized

as asynchronously and as simultaneously as possible., i.e.,

the minimum use of the communication flags between the APU and

the APS. However, because of the limit on the number of the

registers in the APS, three flags are used in this portion to

search for the pitch period as shown in Fig. 3.9. In this

block, the APU determines how many iterations are left to be

executed. The APS has to wait for the information, the flags

AFO and AFI, at the end of each iteration.

8. The APS produces addresses for the data used to calculate the

pitch correlation coefficient. If the flag G2, which indicates

the pitched repetition, is set, it produces addresses starting

a pitched repetition block behind. The APU calculates the pitch

correlation coefficient.

9. The APS produces output addresses. The APU encodes the pitch

period and the pitch correlation coefficient and outputs them

to the MAP memory.

10. The AP interrupts the CSPU to indicate that it is finished.

J47
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12.2.2 The Speech Digitization Program

The speech digitization program contains the pitched repetition,

the adaptive predictor, a maximum number of processed samples con-

troller, a reciprocal function, the pitch extraction, the adaptive

quantizer, the inverse adaptive quantizer, the bit buffer controller,

the underflow controller, and a parameter update. The APU and the APS

flow chart including the control flows are depicted in the Fig. 12.10

because the number of samples which are processed by the transmitter

varies in each time slot, the flags AFO, AF3 and G1 are used to com-

municate between the APU and the APS. The flag APO, which is controlled

by the APU, is used to indicate the beginning of the digitization loop.

The flag Gl, which is controlled by the APU and the APS, is used to

indicate an underflow of the sample biffer or reaching the maximum number

of samples permitted in the time slot. The flag AF3, which is controlled

by the APU, is used to indicate that at least 157 information bits have

been generated.

The detail functions are as follows:

1. In response to the function list, the CSPU loads the APU and

the APS modules of the speech digitization program into the

APU and the APS respectively.

2. The CSPU then sets the flag RI which will initiate the

APS module.

3. The APS module sets the flag RA which will start the APU module.

4. The APS produces the addresses of the system counters. The

APU reads in the system counters. The system counters are the

BIT counter, SAMPLE counter and the LEVEL counter. Because

the fixed time slot is used as the main parameter for the

L~.
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real-time system, the IOS-2 transfers 189 bits in a time slot.

However, as described in Chapter 2, only 157 bits are available

to encode the quantizer levels, the BIT counter is used toI
control the PARC-Transmitter so as to generate just more than

j157 information bits. The SAMPLE counter is used to count the

total number of samples processed by the PARC-Transmitter during

a time slot. The address pointer update program will use this

information to update the address pointers in the transmitter

circular buffers. The LEVEL counter is used to limit the maximum

number of samples which can be processed in a time slot. This

assures real-time operation.

5. The APU and the APS check the flag G2 which is controlled by the

pitch computation program to indicate the condition of the pitched

repetition. If flag G2 is clear, there is no pitched repetition

and the APU and the APS go to Step 6. Otherwise, the APS produces

the addresses of SHAT buffer for the pitched repetition. The APU

executes the pitched repetition. The size of the pitched repeti-

tion is a system parameter which can be input from the main Fortran

program. The design of the real-time system assumes that the over-

flow of the sample buffer can be absolutely controlled by the

pitched repetition. Thus, the size of the repetition has to be

carefully considered.

6. The APS produces addressee for the predictor. The APU executes

the predictor which employs a fourth order prediction.

7. The APU checks the LEVEL counter and sets the flag Gl, if the

counter is over the maximum number of samples allowed to be

executed by the PARC-Transmitter.

P r-, Lr



294

8. The APU executes the reciprocal function to compute 1/(RMS) 2 and

1/o. To do the reciprocal of a 32-bit floating point number,

the APU usually employs an 8 x 256 read only memory which has

only 8-bit precision in the mantissa part. Thus, a special

subalgorithm is used to increase the precision.

9. The APS produces addresses for the pitch extraction. The APU

executes the pitch extraction.

10. The APS checks the SAMPLE buffer and sets the flat Gl if the

buffer is empty.

11. The APU and the APS quantize the input sample. Three flags are

employed to communicate between the APU and the APS. The way

to quantize an input sample is as follows:

A. The APU signals the APS to produce the threshold address.

B. The APU compares the magnitude of the input sample with the

threshold.

C. If the threshold is larger than the magnitude, the APU

signals the APS to stop the searching and jumps to the

inverse quantizer portion. Otherwise, the APU checks

whether the threshold is the largest one. If it is, the

APU signals the APS and jumps to inverse quantizer

portion. If it is not, control is returned to Step A.

This design allows variable quantizer levels and reduces searching

time, because most of the input samples are dropped in the first

two levels.

12. The APU and the APS execute the inverse quantizer.

13. The APU updates and checks the BIT counter and sets the flag

AF3 if the 157-bit is reached.
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14. The APU and the APS update the predictor parameters.

15. If the flag GI, which indicates an underflow of the SAMPLE

buffer or reaching the maximum number of samples permitted

in the time slots, is set, the APU goes to Step 16. If the

flag AF3, which indicates the condition of BIT counter, is

set, the APU goes to Step 17. Otherwise, the APU sets the

flag AFO and goes to Step 6. The APS waits for the signals

from the APU. If the flag AFO is set, it goes to Step 6.

Otherwise, it goes to Step 17.

16. If this step is executed, there has been an underflow in the

SAMPLE buffer, i.e., less than 157 bits are generated. The

jAPU updates the BIT counter to account for a NULL code which

indicates underflow. If the BIT counter is still less than

157 bits, the BIT counter is reset to synchronize the counters

between the PARC-Transmitter and the encoder.

17. The APU and the APS output the contents of the system counters

and parameters.

18. The AP interrupts the CSPU to indicate that it is finished.

12.3 The PARC Receiver

In this section, the PARC-Receiver, which resides in the AP, will

be presented. The corresponding decoder and channel synchronizer will

be explained in Section 12.5. The principal elements of the receiver,

which is shown in Fig. 2.8, are also part of the transmitter. So, the

implementation of receiver is much the same as that of the transmitter.

Before the description of the design of the PARC-Receiver, the

buffer system has to be depicted. There are six buffers employed by

the receiver as shown in Table 12.3.
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Among them, the AOM and the LEVEL buffers are double buffers which

allow one processor to fill one-half of the buffer while another proces-

sor to process on the other half. This increases the parallel ability

of the receiver. The VHAT, the SHAT and the BIT buffers are circular

buffers which allow continuous access. However, the additional address

pointers, which indicate the starting locations of these circular buf-

fers at the beginning of each time slot, have to be considered. The

structures of the LEVEL buffer and the BIT buffer will be explained in

Section 12.5. The PARAMETER buffer is a single buffer which stores system

parameters such as predictor coefficients, quantizer output scaling fac-

tors and quantizer expansion factors.

The flow chart of the receiver is shown in Fig. 12.11. The detailed

functions are described as follows and the parallel processing is shown:

1 1. In response to the function list, the CSPU loads the APU and

the APS modules of the PARC-Receiver program into the APU and

the APS respectively.

2. The CSPU sets the flag RI which will initiate the APS module.

3. The APS then sets the flag RA which will start the APU module.

1 4. The APS produces 126 input addresses of the SHAT buffer and

252 output addresses of the AOM buffer. The APU processes the

upsampling operation on 126 input reconstructed speech samples

and produces 252 ,insampled data points. The upsampling operation

employs the linear interpolation technique which is explained in

m Section 2.8. The APU also limits the values of output data to

be in the range of [2047/2048,-2048/20481 which is acceptable

for the AOM.

X

ALOWW___
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5. The APS produces addresses of the system parameters and a

counter. The APU reads the system parameters and the counter.

There is only one system counter, the SAMPLE counter, which

is used to count the total number of samples processed by the

PARC-Receiver during a time slot. The receiver address pointer

update program will use this information to update the address

pointers of the receiver circular buffers.

6. The APU checks the first data in the LEVEL buffer and decides

the condition of the pitched repetition. If no pitched

repetition is employed, it sets the flag AFI and goes to

Step 7. Othprwise, it sets flag G3 and processes pitched

repetition. The APS waits for signals from the APU. If the

flag AFI is set, it goes to Step 7. If the flag G3 is set,

it produces addresses for the pitched repetition operation.

7. The APS produces the second data which is the first received

quantizing level in the LEVEL buffer. The APU reads the first

quantizing level.

8. The APS produces the addresses for the adaptive predictor. The

APU processes the adaptive predictor which employs a fourth

order prediction.

9. The AP operates the inverse adaptive quantizer. Two flags, AFO

and AFI, are used to communicate between the APU and the APS.

10. The APS produces the address of V(K-T). The APU restores the

pitch redundancy as shown in Eq. (2.1).

11. The APS produces addresses of the predictor parameters.

The APU updates the predictor coefficients.

II
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12. The APU reads the next data in the LEVEL buffer and checks

whether it has reached the end of the buffer. If it has,

the APU sets the flag AF3 and goes to Step 13. Otherwise,

it 3ets the flag AFO and goes to Step 8. The APS waits for

signals from the APU. If the flag AF3 is set, it goes to

Step 13. If the flag AFO is set, it goes to Step 8 to

Jcontinue the receiver loop.
13. The AP ,utputs the system paramrters and the counter to the

*MAP memory.

14. The AP interrupts the CSPU to indicate that it is finished

with the PARC-Receiver.

i
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12.4 Noiseless Source Coder

This section describes the implementation of the noiseless source

coder on the central processor of the MAP 300 cal led CSPU. As discussed

in Section 2.7, the source coder performs several functions. its primary

purpose is encoding the quantizer levels and the side information for eacwh

block of NB samples processed by the PARC transmitter. In addition, it

supplies te bit pattern for frame synchronization and the parity code

for channel error control.

At its input, the encoder shares a double buffer containing the pitchod

repetition indicator and NB quantizer levels each with the PARC transmitter.

The corresponding pitch reduction parameters 8,T are in two sets of locations

in the scalar table. At its output, it shares a double buffer containing

189 bits each with the lOS, the processor which interfaces with a digital

modem.

The encoder strives to form a frame of 189 bits from the quantizer

levels and the side information generated by the transmitter. The frame

is subdivided into three Hamming blocks of 63 bits each. A Hamming block

contains 57 information bits and 6 parity bits. Each of the 57 information

bits in a block is protected against errjrs. Depending on whether or not

pitched repetition is indicated, the output frame assumes one of two formats

Figs. 12.12 and 12.13. The encoder proceeds sequentially to build the different

fields in the output frame. It handles one Hamming block at a time. The

parity codeword for the block is updated each time a bit is output. Immediately

after the 57th information bit in a Hamming block is transferred, the parity

codeword for that block is output. The codeword is then initialized for the

next block, and the encoder continues to output further information bits. This
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I
process is repeated for three Hamming blocks, completing the output

frame of 189 bits.

Fig. 12.14 shows the flow chart for the encoder. The program listing

is contained in Appendix G. The encoder starts with field A, Fig. 12.12.

It fetches the previous sync bit from a location where it was saved and in-

verts it. This new value is saved for use in the next frame. It is also

output to field A. Next the encoded value of T is fetched and transferred

to the output buffer, field B. The value of the pitched repetition indicator

is then checked. If affirmative, the code 0000000 is transferred to field

C', Fig. 12.13. Next the partially encoded value of a is fetched. It must

be between 0 and 96 indicating one of 97 possible levels. Using this as an

index, a 7-bit code is retrieved from the $ encode table and output to field

C, Figs. 12.12, 12.13. After this the quantizer levels are fetched one by

one. The corresponding code-lengths and code-words are retrieved from the

Q-level encode table and transferred to the output buffer until the fields

DI, D2, and D3 are filled. This should coincide with the exhausting of the

NB Q-levels generated by the transmitter.

An exception to this occurs when the sample buffer runs out. The block

of quantizer levels do not generate enough bits to fill up the fields Dl,

D2, and D3. In this case, a null code 11111110 is output to indicate the

end of quantizer level information. If there is still more space available,

it is padded in with I's. The null code and the padding bits are error-

protected the same as any other information bits.

The source code used here is a variable-length to variable-length mapping,

and it is not necessary that fields DI, D2, and D3 are exactly filled by

encoding an integer number of quantizer levels. The extra bits after a

4:

! -~-
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Hamming block is full are passed to the appropriate field in the next

Hamming block.

All the programs in each processor need to be able to process a block of

information within a time frame of 19687.5 w sec for the algorithm to

keep in real time. This necessitated giving prog:am efficiency priority

over flexibility. The following is a list of the constraints on the encoder

program as a result of this:

(i) All buffers used by the encoder must be located in Bus 1. They

can be relocatable, as long as they do not occupy memory locations above 64K.

(ii) All the inputs to the encoder program must be in the fixed number

format. The quantizer levels must be pre-multiplied by 2 to facilitate

direct indexing. The values of 8 and T must be partially encoded. T must

be limited to 64 values from 0 to 63, and 8 to 97 values from 0 to 96.

Pitched repetition and the end of quantizer levels must be indicated by

negative numbers.

(iii) The source code has the following constraints. The code for

level 1 is 0. The locations for the run length code and the null code in

the Q-level encoding table are 0 and 24, respectively. The other 11 codes

for the quantizer levels Q are at locations 2Q.

(iv) Because the LSB of a code-word is transmitted first, the code-

word received at the decoder is inverted, e.g., 110 - 011. To compensate

for this, the code-words stored in the Q-encoding table must be inverted

and right justified.

(v) The Q-encoding table must contain (L-l) for the various code

lengths, L.

(vi) The code to indicate pitched repetition is 0000000. The 97

V -r
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quantized values of 6 may not use any pattern with 2 or less l's in it.

This is to give the pitched repetition indicator additional error protection.

(vii) The run length value can be selected at initialization.

(viii) Finally, the block of NB quantizer levels should not generate

more than 196 bits. Since the encoder does not monitor the maximum number

of bits generated, the transmitter must ensure this limit.

!

.. .. -m ~ _ - , -- -- - -- ' . . ..
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12.5 Synchronizer, Decoder

This section describes the implementation of the decoder on the centr.l

processor of the LAP 300 called CSPU. The decoder essentially inverts :It

the receiver the operation performed by the encoder at the transmitt.r.

From each received frame of 189 bits, it generates a block of N B qunt izt.r

levels, the pitched repetition indicator, and the pitch extraction parameters

for use by the PARC receiver. In addition, it performs several other operations.

It monitors transmission errors, and corrects up to one error per Hamming

block in the received frames. Because the received bit stream is arranged

in frames, the decoder acquires the initial frame synchronization using the

synchronization bit pattern transmitted by the encoder. Later, it monitors

the received sync pattern to ascertain that synchronization is not lost.

It monitors the state of the sample buffer in the PARC receiver to make sure

the buffer does not overflow or underflow. Finally, it controls the mode of

operation of the entire PARC algorithm.

The different operations outlined here are performed in different

modules in the decoder. The decoder program is subdivided into three modules:

the initialization module; the synchronization acquisition module; and the

decoder module. The function to be performed and correspondingly the module

to be used is determined by the three values of a function select switch,

Si. The first time the program goes in for sync acquisition, several parameters

and buffers need to be initialized. This mode is indicated by a value of 0

for SI. Subsequent sync acquisition operations are indicated by a value of -1

for St. After frame sync has been established, the decoder can perform its

task of inverting the bit stream to quantizer levels. This mode is indicated

by a value of I for $1.

VI
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The decoder shares a double buffer with the PARC receiver at its out-

put. A second function select switch, S2, indicates which half of the

double buffer the decoder must use in the current time frame.

At its input, the decoder shares a circular buffer 1024 bits long with

the OS. The decoder expects to receive 189 bits in each time frame.

However the clock that controls the inflow of the bit stream is at the

other end of the communication system. It is different from the clock that

measures the time frame at the decoder. On the average, the decoder does

receive 189 bits per time frame. However, because of the different clocks,

there could be temporary deviations. The large circular buffer which is

several times the frame size allows for these deviations without causing a

conflict between the decoder and the 1OS over the bits being read out of

and written into the buffer. The lOS, which receives the bit stream from

the digital channel, has its base pointer which indicates the position of the

base of the current frame to be entered into the buffer. When the PARC

algorithm is initiated, the base pointer of the decoder which indicates the

base of the frame of bits it should process in the current time frame is set

several blocks behind the input pointer controlled by the OS. Each process-

or updates its pointer independently at the end of the time frames. As long

as the input and output rates match on the average, no conflict should occur

and the two pointers should remain reasonably separated.

On being called, the decoder checks Sl and transfers control to the

appropriate module. The module performs its function, and then it sets up i
the control and updates the relevant parameters and information for the

operation in the next time frame. The program listing of the decoder is

included in Appendix G. The following subsections describe in detail the

operation of the three modules that make up the decoder. II

7'i
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12.5.1 Synchronization Acquisition Module

IBefore the decoder can start inverting the received bit stream, the

boundaries of the frames, marked by the sync bit, must be located. This

i task is achieved by the synchronization module, over several time frames.

The sync acquisition algorithm is described in Chapter 3. The implementation

here varies slightly from the description in Chapter 3. This is to reduce

the amount of computation and memory storage required and to make the pro-

gram more time efficient. The block diagram of the sync acquisition module

i is shown in Fig. 12.15.

The encoder inserts an oscillating bit S. in field A, Fig. 12.12, for1

synchronization. The decoder generates a similar pattern of expected sync

bit values, S.. During sync acquisition, the correlation of S. and each of1 1

the 189 bit positions starting from the base pointer is computed. A cumulative

correlation tally from one time frame to the next for each of the bit positions

is stored separately. Just in case the sync sequence being generated at the

decoder is the inverse of the sync pattern being received from the transmitter,

a cumulative tally of correlations with S. is also saved for each of the bit1

positions. The bit position corresponding to the maximum cumulative tally

in each time frame is kept. When the correlation tally for a particular bit

is maximum for ten consecutive frames, it is assumed the sync bit has been

located. That position, marking the beginnings of frames generated by the

I encoder, is saved.

If at the end of a sync acquisition operation, it is determined that

I sync has not yet been acquired, the program sets up for one more sync

operation in the next time frame. The base pointer in the circular buffer

is updated by 189. The current value of S is inverted and saved. And the

function select switch S2 is changed to indicate opposite buffer affiliationsi !
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for the next time frame.

If synchronization is achieved, preparations are made for subsequent

decoder operations. In addition to he above controls and parameters, several

others are updated. Function select switch Si is changed to 1 to indicate

a decoder operation in the next frame. Although no decoder operation has so far

been performed, a dummy buffer consisting of 126 level l's is prepared for

use by the PARC receiver. Error check is conducted on the first Hamming

block of the next bit frame; and up to one error is corrected. T, 8 and the

pitched repetition indicator for the next frame are decoded and saved for

output later. This leads to the location of the first bit in the field BI,

Fig. 3.12, of the next frame. This is called the 1st information bit,

information about quantizer levels. Its location is saved for use in the

next frame. The cost function for sync monitor is initialized to -1. And

the expected sync value S i+ is set to match the next received sync value

S i+l Finally, the state of the receiver sample buffer is initialized to

a buffer-full condition. The control is then returned to the MAP executive.

12.5.2 Decoder Module

This module is the heart of the decoder. It corrects for transmission

errors, if possible; monitors frame synchronization; inverts the received

bit sequence to information usable by the PARC receiver; and performs buffer

control on the receiver sample buffer. Its block diagram is shown in Fig.12.16.

After it decides its buffer affiliation by checking S2, it does error

detection and correction on the 2nd and 3rd Hamming blocks of the current bit

frame and the Ist Hamming block of the next bit frame. The reason for this

j offset between the bit frame and the error control frame is to make the

extra bits generated during the encoding of the current frame available to

II the decoder when it performs the decoding. The extra bits reside at the

I



316

C--

c-

w c coc

c L; 0
!'a I

Li...P



317

beginning of field B1, Fig. 12.12 of the next frame.

The next step is sync monitor. The basis of the algorithm is explained

in Chapter 3. The sync variable starts with an initial value of -1, FFFF in

hexadecimal representation. The received sync bit S. is compared with its ex-1

pected value Si using the logical operation EXOR. If equal, the bits in the

sync variable v i are shifted right one position. Bit 15, the sign bit is re-

tained 1 in this operation. If not equal, the sync variable is shifted left two

positions, causing O's to be inserted in the least significant bits of vi.

Bit 11 of v. is monitored. If it is 0, sync is declared lost. The module1

sets the switch S1 to 0 to indicate a series of sync acquisition operations

starting in the next time frame, and returns control to the MAP executive.

As long as bit 11 of vi is 1, sync is declared preserved, and the module

continues to its next phase of operation, source decoding. The pitch reduction

parameters 0 and T which were decoded and saved in the previous time frame are

output to their appropriate locations in the scaler table. The pitched rep-

etition indicator, also decoded in the previous time frame, is transferred to

the output buffer. If affirmative, the receiver buffer pointer is updated by

the length of the repetition block.

After this, the pitch reduction parameters and the pitched repetition

indicator for the next time frame are decoded and saved. This leads to the

position of the 1st information bit in the next frame. If there were any

extra bits in the current frame, the decoder will know where to look for

them when it needs them.

The source decoding is a tree searching operation along the coding tree.

Each successive bit received represents a node in the tree. Starting from

the root of the tree, bits are read in, until the last bit received represents

the termination of the tree. The corresponding quantizer level(s) are determined

L. I
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from the decoding table and transferred to the output buffer. This process

continues until either a null code is received or all the bits in the current

frame are exhausted. At the end of the the decoding operation, the location

of the Ist information bit for the next frame is saved.

The decoder can correct transmission errors to a point, after which

errors filter through to the received bit stream. Errors have two effects

on the decoding procedure. The quantizer levels generated are wrong. And

the number of quantizer levels NB in the current block can be different

from what it should have been. This causes the state of the sample buffers

in the transmitter and receiver to lose correspondence. To correct for

this, the decoder provides a steady drift in the state of the receiver buffer.

When NB for a received block is 126, it indicates that the transmitter was

processing silence when it generated this block and its sample buffer was

empty. Correspondingly, the receiver buffer should be full. A few extra

level l's are added to the q-buffer generated for the receiver; so that if

errors have caused the receiver to move away from its buffer-full condition,

it should slowly drift back. This alleviates the mismatch between the

buffer states at the receiver and the transmitter.

Finally, the state of the receiver sample buffer is checked. If it

underflows, extra level l's are added to remedy it's negative state. If it

overflows, the extra samples are deleted.

After this, the module updates various controls and parameters for

another decoder operation in the next time frame. It then returns control

to the MAP executive.

12.5.3 Initialization Module

The initialization module precedes the first of a sequence of sync

21!
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I
acquisition operations. Sync acquisition requires two buffers initialized

Ifor its proper operation. This is done by the initialization module. The

locations which contain the bit positions with max correlation tallies

from the last ten frames are initialized to -1. The buffer where the

correlation tallies are stored is initialized to 0. The switch SI is set

to -1 to indicate subsequent sync acquisition operations.

I In addition, the length of the pitched repetition block is retrieved

from the function control block and saved for later use in the decoder. It

.also gets the base address of the input buffer. It then transfers control

to the sync acquisition module.

12.5.4 Decoder Constraints

As with the other modules in the PARC algorithm, the stress in developing

J the decoder program is execution efficiency rather than flexibility. This

is to try and meet the rather tight limitations of real time operation. The

following constraints are imposed on the decoder:

(i) All buffers used by the decoder must reside on Bus 1. They can

be relocatable, as long as they do not occupy memory locations above 64K.

(ii) The input for this program is a circular buffer of length 1024.

The information bit must be contained in the LSB of each word.

I (iii) All the outputs of the decoder are in the fixed point number

j format. The a and T are partially encoded and are represented by 7 and 6

bits respectively. a is allowed one of 97 codewords, 0 to 96, and T one of

64, 0 to 63. Pitched repetition and end-of-quantizer-levels are indicated

by negative numbers.

(iv) The run length value can be selected at initialization.

I
,
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12.6 Program Timing and Speed

The programs in the real time implementation of PARC get executed in

parallel on the different processors of the MAP 300. The set of programs

on a given processor must be executed once in each time frame. The number

of samples processed by these programs is not constant. It varies from

about 50 during the voiced regions of speech to about 520 during the

transition regions following voiced speech. For the algorithm to operate

at its peak performance, the programs should be able to process the maximum

number of 520 samples within a time frame. This is, however, limited by

processor speeds and program efficiency.

The average number of samples that need to be processed by any program

is 126; and it is imperative that the programs be able to process at least

a few extra samples if necesbary. Currently, the programs do satisfy this

minimum requirement. The pitched reduction program, PARC transmitter, and

PARC receiver which operate on the AP can process about 150 samples per

time frame. The encoder and decoder programs which operate on the CSPU can

process about 200 samples per time frame. So currently, the limit on the

number of samples processed is set at 150. This exceeds the minimum require-

ment only marginally, and speeding up the programs would improve the performance

of the algorithm considerably. Some ways to achieve this improvement are

suggested below, and it is expected that different programs will execute 20%

to 50% faster as a result of these modifications.

The pitched reduction program which currently requires about 5 msec can

be speeded up 100% by doubling the parallelism in its computation. The trans-

mitter and receiver programs need to be reorganized in terms of their register

usage and operation sequencing. This should provide approximately 30% speed
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improvement. These changes should increase the number of samples processed

on the AP by about 50%.

The encoder can be speeded up 25% by rearranging the encoding table

i and changing all memory access from indirect to direct addressing. This

would require the input quantizer levels to be 2(q-l) instead of 2q as they

are now. The decoder can be improved slightly by rearranging its decoding

table and operation sequencing.

Two of the three buses on the MAP 300 have slower MOS memories. Changing

Ithese to the fast bipolar memory would also help the speed on the various
processors because of the large number of memory transfers performed in each

time frame. With these modifications, it is expected the algorithm would

be able to process 250-300 samples per time frame instead of the 150 it does

now. Although this still allows the algorithm to operate well below its

peak level of fidelity, this is about the level of performance that can be

expected given the current speed of the MAP 300 array processor.

I
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APPENDIX E

RESAMPLING PROGRAM

During the course of this project, because of the different sampling

rates at which digitized speech was available from various sources and the

different rates at which it was utilized, it was found necessary to develop

an efficient resampling program to enable us to easily change sampling rates

of speech. The following briefly describes the resampling algorithm and the

operational details of the program. Fig. E.1 shows the flow chart, and

program listings are included at the end of this appendix.

Sampled speech is the pulse amplitude representation of an analog speech

signal at a sequence of time points separated by T At another sampling

rate, it is the PAM representation of the same signal at a different set of

points separated by T2. The new set can be obtained by interpolation from

the first set of samples. So as also to limit the bandwidth of signals,

interpolation was performed by discrete convolution of the original samples

with the truncated impulse response of an ideal low pass filter. A first

order Hamming window was used for truncation to reduce the effects of truncation.

The impulse response and the Hamming window have the following form:

HF(t-T) - 2F sinc (2F w T) -w < T <

and WT(t-T) = a + (1-a) cos (W T/2T) -T < T < T

a = 0.7

The convolution function is the product of these two. The discrete

version of the convolution function is scaled down by TI, to compensate for

the scaling introduced by discrete filtering.

C (nT2- (m-i)Tl) - la + (1-a) cos [((mTl-nT2) + iT)/NTrI)

(sinc[2Fr((mTl-nT2) + iTI)1}, -NTr NTr

i1

- _ _ _ __ _'_op
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Fig. L-1 Flow Chart for the Resample Program



324

Here nT2 identifies the nth output sample and mT the closest pr,,,.dinc

input sample.

Because the phase (mT - nT,) changes arbitrarily, the correlation

coefficients need to be computed for each output sample. However. if th,

two sampling rates ,are, integer submultiples of a higher frequenk-v -r - I!

the reference frequency. the C. need to be evaluated only ,',-,..t :h, r. .
1

frequency. The phase (nT - nT,) is always a multiple of Tr . ind i <uh-,.

of these coefficients can be uti!ized to perform the convolu-ion. 7hi- r,-

duces the computation required in the program by about an order of nagnitud,.

For the different rates required in this project, the frequency 9600) is in

integer multiple and was selected as the reference frequency.

Two versions of the resampling program were developed. In tht "irst.

all computation, initialization as well as the convolution (which com .prises

the bulk of the computation in resampling) is done on the PDP 11/60. In th,-

second, the convolution is performed on the MAP 300 array processor using the

SNAP-II software package of array functions supplied by CSPI. The PDP 11

does the initialization and handles the I/O interfacing between the disk and

the MAP 300. The second version is almost an order of magnitude faster than

the first.

IOR



E.l Operating Details

The progr,., is segmented into four modules. Thc m.in program .qi;r,

il1 relevant paramete.rs rtb(ui ed for the res.ampling operation, either .r,,

the header record of tht input speech file or frorm the. terminal. ThiS

program prompts for each input from the terminal, and it requestvd, givt-

., brief description, shows an acceptable example, .and specifies the, b,,u-:1!

on the value of the input. The second module performs the convolution 'or

resampling. The other two modules assist in the initialization by computi:1c

the convolution coefficients. Between the two versions of the program onlv

the second module is different. Thet appropriate modult, is slected during

th. process of task-building.

To obtain an executable task image, the appropriate modules must be com-

piled and task-built. The following describes this process for the RSXIIM

operating system on a PDP 11 computer. The compilation step for each modult.

has the following form.

>FOR MODULE - MODULE/I4

The task-building step is slightly different for the two versions. The

command format for the first version is:

>TKB

TFKB> QRESAM/CP/FP - MODI, MOD2, MOD3, MOD4

TKB> /

ENTER OPTIONS:

TKB> UNITS = 7
TKB> ACTFIL 7
TKB> /

The underlined text is the prompt by the computer. The following text
is the response by the user.

I' _ _ _
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For the second version, the SNAP library must also be included in

in the task-building step.

>TKB
TKB> MRESAM/CP/MP = MODI, MOD2, MOD3, MOD4, SNAPLIB/LB
TKB>  /

ENTER OPTIONS:
TKB> UNITS - 10
TKB> ACTFIL = 10
TKB> //

The program requires the input speech file to conform to the Notre

Dame speech file format. Fig. E.2 illustrates this format. The first record

is the header. The seven fields in it are sentence identification number,

sampling rate, number of samples in the files, lower and upper cutoff

frequencies, truncation number for the convolution window, and comments

identifying the speech file. The upper cutoff frequency is not used in this

program. The truncation number which specifies the length of the convolution

window is internally computed by the program based on the input sampling rate.

Each of the subsequent records in the file contain 16 speech samples in the

15 formaL. The amplitude of speech samples is limited between -2048 and 2047.

The speech file must end with a null record.

The output file generated by the resampling program also conforms to

this format.

'7-
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I
I
I

, I
* First a I * i

* Record: Header I Al: A2 A3 144 A5 A6 A7I I j , a
" I I I I I I

I Subsequent 16 Speech Samples
Records: Speech

iI

1 16 Speech Samples

J Last INull
Record: End

I
I Format for each record of 80 columns

Header: (615, lOX, 2042)

Speech: (1615)

I
3 ' Fig. E. 2 Notre Dame Speech File Format

I
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APPENDIX F CVSD ALGORITHM

In this appendix, the CVSD algorithm will be discussed. Before the

design of this real-time CVSD system can be presented, it is essential

to understand the structure of CVSD systems.

F.1 The CVSD System

In this section, the structure of a CVSD system is presented. The

system described here is identical to that of [1]. A schematic of an

encoder and decoder pair for CVSD is shown in Figure F.l.

A CVSD encoder is simply a delta modulator with an adaptive stepsize.

In order to minimize the difference between adjacent samples, the input

signal s(k) is normally oversampled. Typically, the sampling rate is 16

k samples per second. Since one bit per sample is transmitted, the trans-

mission rate is 16 K bits per second.

The encoder quantizes the difference e(k) between an input speech

sample and its estimate which is predicted by a first order predictor.

e(k) = s(k) - a * s(k-1)

where s(k-1) is the reconstructed speech of the input speech sample at time

k-l. Then the encoder outputs a single bit, b(k), for each corresponding

input sample where

if e(k)> 0
b(k) =

if e(k)< 0

The adaptive stepsize logic derives its output A(k) from the bit stream

b(k) and an appropriate initial state,

A(k) - * A(k-1) + g(k)

where

-v --- -_ _
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g(k) a * ( - ) If b(k) = b(k-l) = (k-2)

min (1 - B) otherwise

For a long run in which no three consecutive bits are identical,

the stepsize approaches A min . On the other hand, if the many consecutive

bits are the same, the stepsize will approach A
max.

The estimate of the difference signal is given by

e(k) = b(k) * A(k)

Then the reconstructed speech is computed from

s(k) = a * s(k-l) + e(k)

Because the reconstructed speech in the transmitter is determined

solely by the bit stream b(k) and an agreed initial state, the receiver can

produce the same reconstructed speech samples if no channel error occur.

Normally, there is no best criteria to judge the performance of a

speech algorithm. However, the basic signal to noise ratio criteria is

used here.

M s(k)
2

k=l1
SNR = 10 * logl0

[ (s(k) - s(k)
k=l

F.2 The Real-Time CVSD System

In this section, the design of the real-time CVSD system is presented.

The major design decisions and real-time algorithm are discussed. The

program listings are followed.

F.2.1 Design Overview

In order to design a real-time speech system, several points have to

be considered. First, the flexibility of chanling system parameters suchas j

W 7
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I speech algorithm parameters, buffer sizes and buffer starting locations

must be provided. This allows system performance to be studied without

any further modification of the real-time program. However, this

approach will increase overhead time. Therefore, a "pre-bound" concept

will be introduced. Second, the arithmetic execution time has to be

I minimized. This can be done by efficiently utilizing the arithmetic

processors. Therefore, the "hiding" technique which hides additions

inside the period of multiplication will be employed. Third, in order to

decrease overhead time, all processors have to be utilized as asynchronously

and as simultaneously as possible. However, the necessary synchronization

I between the processors has to be considered.

The real-time CVSD implementation employs five MAP processors to do

speech processing asynchronously and simultaneously. The whole algorithm

is divided into two steps: An initialization step and a processing step.

Each processor has its own role in each step.

1. The Initialization Step

In this step, the host computer will initialize the MAP-300 system,

Iset up the appropriate command sequence, and initiate the real-

time CVSD algorithm. Each processor in the MAP-300 has to do

the following functions:

j A. The CSPU acts as the resource controller. Responding to a

host command, it loads a data acquisition program into the

I ADAM, loads digital-to analog conversion program into the

I AOM , configures the buffers, loads an arithmetic function

into the AP which will reset the containts of the buffers,

3 builds a recurrent sequence of commands called a function

list and prebinds the APS module of the CVSD program.

II
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B. The AP executes the arithmetic function which is loaded by

the CSPU. The purpose of this execution is to reset the

buffers.

2. The Processing Step

After initialization, the MAP-300 can execute its functions

without any further commands from host computer. The role of

each processor are described as follows:

A. The CSPU acts as the resource controller. Responding to

each interrupt, it updates the containts of the correspond-

ing processor control block. Responding to the function

list, it checks the availability of the appropriate buffer

and initiates AP operation by loading the CVSD program

from MAP memory. The synchronization is also done by CSPU

which is described in the next section.

B. The APU executes the real-time CVSD algorithm.

C. The APS produces data addresses and acts as the controller

of the real-time CVSD system.

D. The ADAM samples the input speech signal from telephone

module and stores them into MAP memory.

E. AOM converts input digital samples into an analog signal and

output it to telephone module.

In the next two subsections, the detailed description of these two steps

will be presented.

F.2.2 The Initialization Step

The initialization step, which is controlled by host computer, 
includes

reading system parameters, giving commands to the CSPU and building a

function list. The algorithm is shown in Fig. F.2.

-P-
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There are two points worth to note as follows:

I. Because of parallel processing in the MAP-300, the synchronization

between the AP and the AOM, and between the AP and the ADAM has

to be considered. Memory is the common place which every

processor has to access. Therefore, the synchronization is

done by checking buffer availability as follows:

A. If the first ADAM buffer is busy, CSPU goes to wait. Other-

wise, goes to Step B.

B. CSPU initiates AP. AP starts to read input samples from the

first ADAM buffer, execute CVSD function and output results

into the first AOM buffer.

C. If the second ADAM buffer is busy, CSPU goes to wait,

otherwise, goes to Step D.

D. CSPU initiates AP. AP does the same function as Step B except

it reads samples from the second ADAM buffer and outputs

results to the second AOM buffer.

E. Go to Step A.

This structure is included in a function list.

2. In order to increase the flexibility of changing system

parameters, there are some substitutive attributes inside the

APS module. In a normal operation, CSPU gets values for those

attributes from a host command and then binds them with the APS

module before loading it into the APS memory. In order to

decrease this overhead time, a "pre-bound" has to be done prior

to real-time execution. The prebinding process will create a

new APS module from old APS module by permanently binding the

attributes. At the execution time, all normal operations of

binding and buffer protection will be bypassed. Thus, the over-

head time is decreased.



r351

I __

F.2.3 The Processing Step

In the processing step, each of three processors has a program. Among

them, the data acquisition and data output programs, which are included in

I the Simple Notation for Array Processing library (SNAP library), are fairly

simple. The actual CVSD algorithm is executed by the AP processor.

The real-time CVSD program can be divided into two parts as follows:

I 1. APU module of CVSD algorithm which is shown in Fig. F.3 will do

the whole arithmetic operation described in the Section F.I. The

input and output data are directed by APS module. The "hiding"

technique is employed to reduced execution time.

I 2. The APS module of the CVSD algorithm which is shown in Fig. F.4

will produce address sequences of input and output data for APU module.

Also, APS module acts as the controller of the real-time CVSD system.

This AP control protocol is shown in Fig. F.5 and described as follows:

I * CPU starts APS-input by setting RI

* APS sets the program counter for write routine and starts APS-

output by setting RO.

* APS starts APU by setting RA.

* After producing addresses for input data, APS-input turns itself

I off by clearing RI.

I * When FI is cleared, APU leaves the loop.

• After producing addresses for output data, APS-output turns itself

off by clearing RO.

* APU turns itself off by clearing RA.

* CSPU is interrupted by both RAI (RA off) and DNI (AP done).
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START
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A
e(k)=A(k)*b(k) ib(k)

<b(k)>o ;S(k)='e(k)+x OUTPUT
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X=cc*"(k) :YiAX(-2O48,S-(k))

4FINIYSH
0)
y eses

UPDATE

EsYSTEV, PARAMETERS
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Eet up program counter

for Write routine

Start the APU

I Start the Write Routinel.
Produce addresses Start
for System ParametersI I _
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for Input Speech for Reconstruced
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Ed End
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Clear R!Produce addresses
for System Parameters
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CSPU APS-Iriput APS-Output APU

SET(R) -.~JSN(AA-l.P2) SET(RA)______

SET(RO) LInitial-
1 izationl

OSPU JAPS-Input APS-Output BBj APU
Routine ILoop 1 Loop i Loop

NLARRI ---- = *JUYPC (BB, FI)

NO? Upadte

CLEAR(RO) Syte
Parameters

~~~~-LEAR(RA)

Fig. F.5 The AP Control Protocol
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F.3 Conclusion

1 The execution time for the real-time CVSD algorithm ia approximately

12 micro-seconds per sample. So, this implementation can be used with a

sampling rate up to 83 KHz in the real-time mode. A set of parameters which

gives a very good quality of speech is as follows:

max = 750

I Amin = 25

ai = 0.94

= 0.99

I A two seconds sample speech is executed by this algorithm, and a 11.87 db

signal-to-noise ratio performance is obtained.

F.4 Reference

[11 R. W. Schafer et. al., "Tandem Interconnection of LPC and
CVSD Digital Speech Coders" Final Report to Defense Communications
Agency, DCA Contract No. DCA 100-76-C-0073, November, 1977.
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APPENDIX G

PROGRAM LISTINGS FOR REAL TIME IMPLEMENTATION
OF PARC ON MAP-300

This appendix contains the program listings of all the modules in the

real time implementation of the PARC algorithm on the MAP-300 array processor.

There are twenty modules in all, some in the PDP-lI, and others in the various

processors of the MAP 300. Ten modules execute in the MAP-300. Nine of these

have host support programs in the PDP-II. And finally, there is the main

program in the PDP--ll which sets up and initializes the real time PARC operation

on the MAP-300.

The following is a list of these programs and the processors they execute

on.

1. PARC Mainline PDP-11

2-10. Host Support Subroutines PDP-11

11. Receiver Update Module CSPU/MAP-300

12. Transmitter Update Module CSPU/MAP-300

13. Initialization Module CSPU/MAP-300

14. Pitch Computation Module AP/MAP-300

15. PARC Transmitter Module AP/MAP-300

16. PARC Receiver Module AP/MAP-300

17. Encoder Module CSPU/MAP-300

18. IOS Simulator CSPU/MAP-300

19. Decoder Module CSPU/MAP-300

20. Digital I/O Module IOS/MAP-300

, i
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I Operator Sequence to Run PARC at DCA

The two MAP's at DCA have different logical device names, MP and

MA. There is a different task images corresponding to each MAP, called

I PARP.TSK and PARA.TSK. The task names for these programs are NDP and

NDA.

I To run the real time PARC algorithm, the following steps must be

followed for each MAP. For the steps shown below, the devices are

called MX. The underlined text is the computer response at the terminal.

I The rest of the text is the operator input.

LOA MX: (Load the map device)

> INS MXLD/TASK = ... XLO (Install map loader program)

> XLO (Load the map executive including PARC routines.
The executive is called NDQL)

> > INS PARX (Install the initialization routines for PARC)

> NDX (Run the initialization program)

j MODE ?(U - Internal Loopback, 2-Full Duplex)

2 (Mode Selection)

These steps for setting up and executing the PARC algorithm are

combined into an indirect command file called PARC.CMD. If the indirect

command file is used, the operator only needs to run the program (NDX)

and select the mode.

I
U

iKEt



372

N 0!

Eq *

*..eia I.- I&. N l W

a MON li U .1 0 a; . t. .-

u -W C! . .q .1 . OU to 0 M
us f =WiPC U a - N 4c N af I1-I0w

0 u of -0 0 N u .

t WG 0 N4 C~ - Ice in Nh a%* ~ .*~~~~~ up 'a N 0 03 4 *i) oa % - .G!a

*a -J au Zt U00e.m U3- eU .0 -1 -. -0 'A a

0 K; Wl 11 41 U . ON% 0! !! ~ NM 10 'ma w
N. 4( 0 0 V sK3 U U .- u- *N No.- A&- V m

* a a 0 *0NO 00 V 1 1.. 11*S

9* a 6 LI - 1 4A . * . G Oq

*~ ~ IA 6 L .0 0' Ne P, 0-% - O * U) *aa W

*~~ ~ Muo6 .Ueo. toZO -Min 0. . .I . ..PfI. . .. f i

* ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ; %!O a4t4 Uw U O ~- f% 5.. O.U N = NWO
* ~ 0 - NS *&a NO Zia ZW0q- -3' a ~I&- . 0 N-

49u -t lt tt!3-NOD 40 5403 U.-ol:, * 1 -~ag .6 Z -U* .a COY a -
W* 3- 6 wN KU - U . L N3- I CUUWc~D .N........

a; !i*mU*t 11 " 4P. a
mwc~u~!_Q& *44U;

IL I -=.4-wee .OcU)P)"3 LIo_.U I- -aft-
Z .4 Is.-~- U 3 CU - - I Z UUOO%.8Z~4L -41--I U) .3

* 0 4 .. 4.1 .0 3U *&~-IU .. ~ -U.B. Z SN WI.Wf

* ~ a of 03 00 W OWN .h M 4"N--.4. -0-0U-U U. W**Nf- (U?

*r. u Xu ou u u w A- U N- U a.N3Z- 4A-~ 33 .rsapG

P fts in .9 0 N lWW3 .K u .- I U * -3 O Il 0

8 * N o " 0. W - - K q 0 ~ 3 N N - . f- ~ N ~ -f W

U m . U .3U.U U K U > ZU4O -.. -a) -4---U3G



373

I0
Iu

fI

InI
me w =

wh -j

0 to
o hi -- 0t nc

0 In
04 MCI U a I I O.- f I. cc d 4

IL W l
nt of a I -Y I c 0.-

-N - ft

In -2 P0 a -wI- .o 0 0 h Aw .

I I

vmc NO a ao o

I- 54 IV r) - 0 WU ON
69I ;; MJ IM M .1 iI ""



374

z

49

IV- IN.-

-j-

.9- Cu ml

1.a.

*gl.J og; jx 0 04m-Z
4 z a wz w Mut~09 ma )-=~aO L

I"3 "TJ 0. 0i Ujjj -0- %.2 .

K..L up 2. V 4

UO .a ao aa a. ... a-

1- U 1 -%,- 09
-le ft. se aIV fill too a to*U VA ON -



375

ccI
I.
I

I- -a r
Ie M w o%

4~ WM

4c -j

1 w n z
14 z

-= -CI

SM Z "
Gu m lp- r- -j0 5

X- 0L 0 IL: a" MI-C'J -cofItoV)i ..
of =G§WTt: z - 7vv- iiiiiii

w a - 4 -1 1- J i- i- i- i-IL<4 I L:44 I 111 p.<f~d

-Ifww &. wea uc uc w. a w

Go p.~p ~ IP ~ S WU * O . iPO~ %~

IL d~E~~d~a e mnaa~as~nswa~
24 - - - - - - -- - - -

Ua a o ub

Ie 0 --or-w2= c



376

1-~ 924a9q

I- ~ ~ _j I W M

0 lu 0 cow-
-. t- i 3. i Z 4c _j N

0 0 Go I.- in In -I
FA* III,_. IA (4 -AE NLi

oIn 9 4 L' 21 w ..

W W " a .-. UD *
0 de I. e o 0 *NO In agO

oj us 0 -.. j.a w4.1 U

W S= _-j0; I!*. 0 .
a. 4 U _CO _j M. 0aW . ic

V - Cw 4 _j a- ~1 11 Z 42 _j N>- l- Is a. 0 ac 'K ao I
of l'0 0- 1- .Ju 0 i-

44, . 0 It -!M 9 04 UC atus, of

O 0 U 0 W" .iI- u -4 0 a u0a0w04
V! NGC 01 O...i O.. of~.4 - Law104 N

0y U.. .. SA .I .- 4. a 0 4 gi siA. O0- 4c ZI
U -0 .4*3J K-- - .9-4 -4 0 41 1.. 4 UW Zo I& of Z

0 ~ 4 a- .. 1&0 .zY W- 0AU .U
Sa U U.im .- W N-40 -4 9 :-ia a Um lo4 *~ I- (a U

a.90 w.- >I~I .a- m- -A! 4-~ W S0aU N~U
#AI- Ilw I-=KO *- N. _0~ Z~ 4c w Z~ 41 o- 0.0

w i- 4.- _ (a.t . Ille - 0. It4 I- zL - 0 -3 ax U. 09 L Dm I
am -- 004 a NW- 7W40 *..aU 4 .- z -in A& 0 00 0wwi

Z4U W- U a .0 & = 1-a 0 4 U
Is -w je-N- o lu I. - 1.14) U I- .J 0 gw zOm ou 0 -1- I-- z
I 3. 1 -Mcw - .U z a NLaU 0 0 295 4 *W 40 S 4 'U N % a..
W.Ia U U A&a, -a a.~ la WA .. .0 A c U t a

0 4 z0o w6= 0 0~4AI 3..(J x.U ty -Ubo . ta +.. VD

.- -se u .& 14 U3 4I-.J W~ UM ZZt I- 1 , Ou a mo t,
41C a4 0U 9;Ss t W- 4 Z.U U - -a U 4 U 4 0 *N

N.O.. a VA- 1 0 ..-. .. . . .Z4 I- Z: to a
Got oo -. I .500 N.,0. U > I I& - 0-uI.. - - - - K14M 0 a Ito.

3d "Da a 0...- 0 3 0.0.. 0.0 I 4- J 0 (A sf I0 * U
*~ ~~~ .. .U- .-- U . . fh. .3U0I303I . the O in

- ----. - - - --t-OW- - -O-- - - - --.- - 4100-I-tn,-

=2= 0 WA 4t t w.aSO t~3- - I..U J- 0 - It I-W _ wwt-

3 a at 4* ay U 4 .".0 40 4 0 0~ mn~ 03 a t 1
9 m. U 0 U 0 0 - -J U-K l UVI 4 *.4 *-

W aO SM N-.. VI.. .. . . . .. . . . U0 In 0 I 0 0
aN44~~ ~~~~~~~ *0 0 0 00 0 0 0 00 0 0 0 f%~ *, 10 0 1aa

W a a -------------------------l.- - - . . C 3 - NNI)-

an. .--- w B-owoww~owwpa~o~nI w00000000 ~ Olaand3



37

1c z z z z
09o ta w c a jI j- 0 0 0

*1!I
I 9. ;1

...O..... 0000000
4! -; 4- I"~ .IZ 3 0 C..C 000000

A-yl *~-- *-of--.-o wz zz::zzz

~~~I 0 -.0* *9 an .0N

to ~ ~~~ 0 K R-S-r a % n N NRU a1
to- 0i -. U, a, 4 * a;ma at:U~5-

90 z 000000(- P w#A.0CUan zzu --4 -0 In0 R-V ta ks .IRO O ul N w wa 4OoO R4R o
atN tW .CEIN~tac .NNd~fCI . . . .. ...N-.m..... )40P.r.CO4

" " m m m mNNNNN 0 1nnnur.mmmm .- -A.r . 0m . .. NN N

- uuudo In -o u u u uu u u u u - - 1
I A. a-cxz " > wl-4 I.- oo o oa a wSum e mss u u &i m mi e.~~~ Q0 o 04AuQ u 0 z.. z. q--j---. UZ K K Z ZZ X Z Z 6-E 1. f I- eZ

144 Iw oOT O

l r4 P4 NU N ,mb w cmU
--- - - -- -- N=ft-4d d dN~ NNN~ -------

I* z = r w w oz l



378

I..,

:: - 0-

0 0 I-b "

""MC wo~m a aaw~ P.

ww w w" W I.. IL I,-u I -
of uUuz 0--- a. un sn u

Ilt 0(4 a.. at- Yi Wi
Uv :=. 4 eUo=:OU c a..

UU xzzzzzg,-s-U !Ua;-

f AaOO.- MN 4" In, rU N "a M N
o 4 .1h cum UN *Cf NN" u

hi ~ ~ "14U "aa -



379

IaI
ID

4 aat

Z- 6.

o1 10 0 u
M att u. .g

19 Ua . -j r

4 aa 0-. 0w W4 -K

z I. I.

W~aa W Lo. U, 01, 1 U40 44 0 I
4 aM C, - o " Z " 40: P4 "' - -

21 MI soa I - 44 uuu Zz -0 atz.f
w a 9 U www"U 4 14.- 04 0~

of 14 .~w . -l~ . 0;Z

-to 4 oo waaCCo -tu ~ 4 .

I MOM am a~ 500 o U.0 f
.j -"M I.- I.-- I* . * 4 ;N ; p

aft VA 4LN IL f- *IffL d t * L &a NZ-f 0
o............usl W.I& I& -1 0z A011 z f v z -4

MI 0. .Z Z - - I- * 44 I - -

$ -u iuuj u u a uu ueuaa -

w~M toUU 0 a.. 14h 40 -* ty CO I . e 0 N 0M

la ZZWW NN '4 4 N4 ON NN.NNNN N4*im ww4 .aa.a1 *- = "4 -U14*N aUk ft 1 4 4*4 4* if 4% 00 at ~ @ N



380

a' ac

w ml

9L Iv uM

w. U6M
D_ CzatMz1-0"

00 imo- $_

m*0 - 0 N4

t~=s; hi -C ;O

* 0 4Z a Nw
*ur -. := w..f U 9L& w o

Mal I--t Nzzz 
z 2 

5zw m& 0 I&

I.. Ze Kv a. 2. 2., z z 5- x x ! .,

3- z
"I- 2u~ Ii. h. OU u u

a It - .0

90,*U
%-"""OWNS info M 4% 1-

4y 44 N. ly N m 0 f=M%
Km M M "" ""ft c" hi hi 4 m

%*me "f to 24N 0 OR "ft U



381

I0
WI-

a.

I- --

GeI a 'a me

of- a Nj w

of *~ U L

u a N IVY 0 A

a aft 0 .. o 0+ ~n
0 C 0 -C 0 w-m a

-K C6 -. ad m 1 G . 0

ly of U M,- za of ui 0 a.I y z 1 -C! NW.-C b-M W 00 -j00 u oq.l!U O~ U Li h I .- I-- as
.. j z c0 0 0.0 0 W

tiv- - W =. U -* 1-- K0 UU
N.- LA +i +0 ".. wa.4aa-" K-c. &-

N Da 4L Z 0U .1I09 U us . hi Ot- ot
~0 P.. w z 0 z- in~ N i ua

U~~-o _aII U-J--a 1--UNNa D- ..J....5N
*w * z a ita P

slua .- *U.-I- J uN~..-U~ Z .,LN-- 0 ri -u, SO.U

- qof I ftJ EXDS A Z .X A T. 4L a. m a .zaI. w i seXU xiii.. -I ft CX Z- ZZZ 4 ZAL &MOa -

ai ItS

SSOS

I. #a P . "119 11 in to 40 V St
MUM M="""

gem ~ uUUI 00UU



382

w0

a. 0

0

a za

I m 0i I

me - q a 0 I
0 -4. K

00 z

o o
W* ha 4.h =z .-

S.. I

0I I

ay a. meI a

b. 9L *



383

II

to w

w n M.I. . N .NMA

cc. 0NN%00N~

OW 0 -1 0 1 0 _ -1 0 0K~ n -

0 ~ ~ ~ ~ e 2 u~w w en e c

I. ae e CL :59L 400-1 w W ..
co ca u 2 to - ---- - - - - - -

to qn- vv~. LO to wN(n
w 4%-0t-~n -'.LowwwwwwwlnlnswlN

WO3p W4~I.- 0 4A N me a-

O4 C55 iii isc slee mi esI ca w4 4Jfo o4 ow o-C

I-. NN4zt NN NNN NNOW

-~~r - S., w m v m - ---'

meI e4 ;"U-. N - Z -J C N 40

* ~ 4C .JJ.JJ. at &L-e-. IKh .- ~ z % I wOAI
inaCYI o z A 44 C -- do ".tjjb 0 094AZW

149N 0 0 in~~~0 e -.-- N~ N In

4 cooU * ia "lI
dl 4 Z 400 a*- a I*,-,. so

IK ~ ~ ~ ~ A 10 14 4 1 - zw t 1- b- 1.NcL"o

0 w = N0 I Z 44*fuow-- --- W0U0 I- w w 4 w Qc-!
*c 4



384

0

inU -.

ccE a. < w

oc a >
- U4 IU 0

b Kow4 " us
- 0 or -
-# Ybala 14 -~U 1.. 0 a .

UA 45a. o IL 0

Yb 4 z W 4u
4 c a..aaaa.U I

at O M4 U ..a 41W
uj LpK a.o - N

U 9 = 0 4Z U ha
a. Owa. 0 K. a N

-a I, a. 4 .

*~~~ ~ 0 C4' UY ~ h
t* U.l- so u

u 0 4 wU ;:v a.-
0W -saK -K 119 .. 2 N1

IA u:a 1.- 0 A V) Mb
'a. a- 44 I Zag- U --

ob 0, 41C a U A4 I-I * .

10 1 amaU I 9 a-. N U 0 0
gg a 6 $-Oa - 06 =Z Y * a

o me~a4 I I w

U -a . : OZ. *1 C.a . UoZ At~a toa me- I& -
3 6 5 11 U4 IL *'= ' oI aN " .j

Yb~t Z. 3, .a- .4L K* - Y U a
me Yb U Z 4 ~ a . - I U a-

U~ ~ --443 XU a U hw S- uU- -4. U U
U 8 ha -- Ua- - I- "4 a J &~W -a-:1 *w -.. a- ur - a-a 3 xxv-UUU 3 = U = 0n

"0%l 4aas.U- -4Um M~. W

UUUU4UUUUuUUoUUUUUU oftU U U W

". O = v 0 O

a- ai al ta2



385

Io
aL

IL CA. N

CA. a to

V) CA

K K A
.( IIop

aa

3~C 1MS

a- I

m z z of
K 6

4 3 to4 -0

a. 0 a Y I
I. a S

SM SM Z s MMwI

f" a. Nn; z La
I- a*-do

10, of
all j- l

SM SM S
to -.... JK 46

30 S UU44 h

190

IL 4 0 (4 0 l

ZU 5aa ( 4(~ S

a- 1M SM am

19 4N 0.U a
L9 am Uw

aM AM 66~a

4--vram W- -F s - w



386

I.-j
I.- w

I.-

q4 w

a.1. 1
4 31

N a

be' 4444 .10 O

W~ a * lI
o up z 'a. -ox . . w u :

%1 U V*S

at N,* WIN

A&1- 1 al a to M sat



387

ca up

40 in a

La us~

CL Na

AC. me 0

9L

1 au c --

w W s
06 '. -! -!C

I-z z z 

go CA at

CDa a. to a

to-

4LA

tto us p

%a * l * " N t o

m zI4 .,
N 44A to

a1 -- a% W9 -. . t p

0 4R cx 0 4 to u
-4 IsU

.~ :;;-wN gazU

ILI IL 44 4 -K = Uu ; 2p4 z v5 be

0- Oz I. -

1.- 4; 10 x i >m ao wa see wo 0

a, 0 0 -4W w cc G muuU9 a . 0 z a. .-

0 wM0 a. ac z- 4& M.- L& 40 4=
d6 v up U.a



388

w La

ini

in I

a. O -

Sb beo, a 0 .at9L 0

4.0 a o
-I-

0 w S

0. u

de a -jw G

40 up W I&-I
w* - m:.9 u --

be 9A. Kl N& W)za

- 0 . IL

413t I--- 'a- .. - 2

mm* W N m" -N" Vow -9UN

M. 5 - at: all toal22



389

IL

aC at~1
c4 4144 1

LUU
a.La N Q

10 41

C90 1 0

a a I

U

~ 0 1
cu

10 10 z

44 G

I~~~ 4 40 0

a. atN~ 4

z GoU0 4 -4

It C4 4%ZZto 0P
I #a V0 r4

at w 4414 10 10 0

I ~ ca I 1 C --
.0 0 1, 1, 10 t-

N U 10
to IM SM *. a 0 GC5

- 9- I- I.- &I

I. q00r.1 oxJ 69 z
ft SM V0 -meM SM aa

10 4U43cm00 1 10
IL 10 ul3dcL

44 
SM 

S



390

haz I-
0 M

o az

u Ix 4 1

us - w 4

x. a.V

a, w



391

a a

La La

KU z

aa

3w "I
2. A

4 4I; 3c

4 LtAae w
OK aK af of

4 0

La La

V) to N~ ofa

Im

Go Lat

A. Laa .a.aJ
4. I- z M
# 0000 IL f L 4 4

-I~ 30. *. 20. a w

GO) No - I- La c

I- z 4L

at 31 me
z 4L W 0i

atLa



392

Im

h'U

B..

M ~I-,

* Oh- -

Uz a

I A . . a

,on, W a

old 01

giv 
I; a C

wp

m. l 4i I I m m I i m m m m -



U 393

Ua w
C a

4 4

1.3 W

z
3 3

l us

CA a
CL w

in a t

4 4

I4 4 tv.

mu mu

eI- -

= vi qA in.j#a

.aaa 0) 0

I.- z 044

to 0

441 2.1..2

do 9 cu a, a4 C, I Nof wZ Za. 8. at Iu U



394

hi a

Ua z
u 4

4 4t

IL w

gy at
10 1.- it 1U

AL A&

ou wwwwwwww"i



395

II
a a

a.ta

ne b

&a Ld

Go 4

Kg
Of aeo i 0

La Qa

0. a la in

0. 0 ,

u) W

I- - t

I -U IN " 4
w of

In I.- ~

:0 aV k a u

IL -

be be aa w N
to 4. 410 ig Z

N94 S b..
0.1 of 0* z A U W6 I



396

U hi

Ia. -
0e w

4 0

0.e 0 -

t4 a
fm~ ofA 4

0 4m UU
S1% Sox - Wu 0-0a

ow ~ ma of 1- 1 11-t m w .o

At A& hi 31 § .04" t UM u W e a

0. 0 all "M MU



4L N

aa

UAU

La 6 4
tv -J

of in

z~ ta
A 39

9. a !- !. N a

In Vu I-0I

0I CA IQ

at :.;3;0 0 c M

.. . a a

ac ad of dc0- -

0. V. N
4ea

to-mz a w in
to mUU 4c ig 404 Q2 f4

U 4a-~a z z = In 1-J

lwWt 4 IR WINU

(a uuua 4QvLi

C, I 1 IA 0 1

4Au a

I w 49 cc M ULa 4N 64 4
PA OIw

-I-nN ZJ 4A j
t IA It wA NoI- IAh.

49 us 3. ulN a la IA 2. w Aamo w a w
"o IAL IL



398

I

9L

u

.or

Olt



399

IL
I0

IW
Iu
IC

-; no -i w

W I Dow aN

W a 0 3- m O C

in I - uuu a
me z lC

V! 0 W - a

I- a 0 29 69 - -
Go W "Mm

hi aS ' am2t hi h
of z a WZ*> w -OW -fa

ai Ulu W =$m a a *~ u~ua.W (A ow WI U Z he. (A- I.- l so d
ZZ &&N UUr a8 urn CaNo 483

M =0 W ku of U V) 0
ca low: a-mw 20 t-

-~t. oo ILI.

0 zI-a.- W 0 i 0Q GoI- OzI--

1- WI aii~ ~ t- .~m00sW ~ C

96 O 4c ul m mi-W

a .a a. uzl
* ~ ~ ~ ~ u U) -a. .'. am i(31 ~ 0 ~ ~ 3 h 'i.t =- 0

~~t- ~I lo dZU~ = w a a z c zo z 40.h 0. IaIba .4.I O U U
1- z Wul Z"Q a - a.u. .- - u - - ~ j aa..~.

III

zu uUuuuuuuuuuuUuUuuuwuu UuUIIu U.JU u awUpJ.,0

az a f",NNN



400

ILI
1

41
a

a. r



401

ca 0C,

w InE L

aca ii E

wi w a

wl W La L
K > En0

4 4 3K

C3I
w wa

44 -A -1-1a
KIL La

a. a! a R ataR
4 4 IQ 'R.1En

L. Ll. 9

U UAIA w a.- G* a w

0 N

I in me in e

*0 N 0 0 IL U

w . 00 N .W C NN -l yl VM

>, aa At 3 . a 0 an
K 4~~ - 4 0Oa *~fm n E

0 usS

54 1,-& 1 CAN E wm a

-. 0 En -K w. -. uuu I--L - . .E

CZ a, 2 a a &a so w - u.,a 1&l 03 SbI S" > JI



402

Ift

in

u

IL-

0
119~

C; 1.
Ie.. I



1 403

IL

1 ~w

u .

zM 01 -' 4 1 e

L& , . w b-a .1;

0 z 0 u u 1.

of MMU -e W ; :
LL 0 4c :1 ; J a

w 0 u -:) 14* --
1.0 - to mm

ly 0- -u = U imoc W

z v cc U& u.
Z C2 U. im j l J0 Ge414

- U. 0&. WO ak 66 fs 0 0 I
a: of 09 0 LPK N m*u L

*(f 1- 0 1.-11m. ft Nri w - " -I a 00 . -Z W= X 0-m zo m
wO AW . .-1I-0 - a6
w IL =~ I.- ZU. I n"I A- w

-. GA 0 WA I ~ U it ww 2 (-M Z -
Ow 0 go -. X-.U ta. 0 Am W maw u w

I ; W L O 0 = 14.1*. 0-- U U WWXi =N ' J= -WC Ca
y a- 0 Wai.U. = = a. -a Z -I-.W-' I..Z om

! a u uu u u uuo u u *i-- wa! u c

w a.f 0 - - -3- -NI - - 1 NN tl4.

I,-. Mt 422 %a Ma x 04



404

IL a CM

La a yU

40. w 4

ofa
mu mu m

K K n m

'A WIW

In , w

-1 j j-C =
me(a1-1- a -A 6

L! C 0 1114r

of . - %D q

a. 0. 944

Na . n a
a a is US0t A I

z mc!

mu mu a

in a~ at 4f

N 1 " Wa t Wi a ul i M - i

Go UUU 44 111w 49 t o ' .-
0 IA ILJ.J -A CA.JUS
. wu :;- MW-

P z 0O04t -
w - A US 13 0 w w

4 M & P 0o a a 3.0 a e- N O
Z ta CON 55 1- OP5c

N~~ Z 44L.a W

-4 am C% tu 0 I
60 uug IL

Cal mu .- ,- Z Z Z so. lI6 I
-~1 z. 0zN l C5m

Qw 0 -



405

II

I
I
I
I
I
I

I Sal

I

I
.

f a

I"-

I I...
I "*J U

- " • ~~~~' . .



406

Li a

IL.

0w

CA >
IN I: I. z0

w , 0 &. S
- W fIA.44 .

C! w. Ile - I V II

IL ; ; I. N I.-
60 hi- Z 0 0 . LI I I.-

C! a 9- I-u 0K t~4nI ..~
InS ; U N 08 @. clcto In 

IiK 
~ ~ 4

! - 000 0 -J -S x GMA U C2, faQr'm w aU ~ ~ 9 do U at at -- n-I- I~ aaS
a. In I n *K -U(s-- II- U . cU La -j -Ne- U-U Ii-. a " aca m LY N

up I. U wN- In n 0 I.: . _:N Ie I..:
0g 0z 0Oj 0... a.N h Ona -- -a..

ly usC W-L ui WOO(a~ of us Us*

-w -0 U 9-UZW . I . I. ml - ((U U

0 U. U I.&. Wnn.in.C- I- u f dNIN W ce o0 Zi I4 Ia9 U11 I W OlO wU W0000U *W WOO

-~~~" NO In _=a~9w- In~ LO
a, WO I- I- 1-91 U U - .. . -a. a "nu I w- A a a ao -A -1 UW -jI.I UU U I

-- A 0 =IU -Kl U U a i U.aN *n u U O O h O

%~~~-yy- "O 2- =0 . I--- w.a.a.*. m ~ U -000- .g
f a.. I- InO a.- - zmu ~ I- Z UMa U U --J..a. 9- - U

0U U 4;m -V I"- w IS *-.N9 N.4a I&N IA. -.W

UI h U - E .UISUUUU mm U InU IQ UU I w~ UU
181 UI.-- - W t O U ~ .- O WW I9I

*~~~"t .*N~ to N V #11 to r4N-n mml C U - . 0 0 ~ - a

Ilk a - ita IMn M eta Wtz nnmu -- .... u



407

Ii
I1

I0

NwL
a.dcI,"-"gI

In C;i

- -j - n O M M'Pj 0 -4LiO.OU U U

ILU
I~

u0

t wN N--
1--a Oft- M-0

HN "NN""MM; 
;.cI ~u.~O~.aosI a



408

vi CA %
V) ft

a a w

a ~a e

0. 4 4

-j Ki -jJ

oft

at 0

aIa at

U,

#Aac . N
w to

In al m~ Iw

0l N N
me NA CA W

hi0 10 4cN I L 4 .t l L Nl tWC

Z a- 41I t U 4

in

w 09 IadW WI

s-. 0. 0N ata
au 0e X4MO # UI

a . *- a--'a



I 409

I
I
I
I
I
I
I

Iq

II

ft

iI N°

I -
U



410

z ~~ xIL
I- 1.- 4 01

e ~~~- ce 0 . 4w wa.

co 0 ul wU W&S Z I u

-z a 4 -~I-W 2 - -cc 1- Ow c
cn 0 5l YI N 00** z w X a..j - L a
ue Z w Z5.. 0 w 0 .. I- U. 4=w~ =X
,3c 0- aa 42 4 -0 W-4 Ol-.

*~~~ -4W.. - 2 - > Me L - U
a5 us5 wl.021- W<:1. 40 w z -w .9-

e e -0 >0 OI.. w m _jL m J C-4 0 0-nzm4e w a -). r >0 C Mow 1W W n. -> -~~e a. e o Iw- L 0- cc -I- CA.1
* a-Z u>&x0 a0z~.. 4 WXQ

ala _j .i- -. W&L2 q C.1- 010 do ce _<Z
: e' u > mow-4w u c =3 Cie g W .w 4

a cc Li WiZ 1-2 z WLA.. .ja LLI m
* ~ C 24 x>m0i (42- W 4 I. 4 1. -I-l

* ~~ a. 4.. 0 ww w l iI

Z: C. aw u...a 4 z 0ca I -. CAwu-W W
a .>0 I.- W- 2w ,w 00 - _j..>
i- w e u w>4 CL X4 4 o 40.- z *WO
-. 5 z U -.. zw I- ... j w4mm-aaw

ALO zo- CU Z.~0 a. 23 02 j I wul-Zwu

we I.L 0 0z W a.w 00 fier Z1 Jil- zx-cg
.. 0 A 401.WW u 2LiX 31 - w.. ,- a =0 I-

* 0 a )4 a a CY$.W ->- ;: 00 4 .JZ a0 - =
I.- ad w of2~A 4w 420z u WrI a. 4e 00..-

lK 4 IL 00 dL 2 0. -~0 wwl-2 2WW
11B 3C _-I I w. *-=-0 CYw U.N kw10-MM

* 4.1 5I-UUwz.- W 40 ad @e Ci~2e
IL 41 x X=;.W(4 j W fl - -M Z A 1.4- 000:1.

W W 0 wL wU 1Z 4 M=o -0. MAILU. I-M
* j u5I - go- Luw I-ow -- on ZLVZ

We a 06 =Ww z -02 Wi.- * O uswworw
me z L A" W. Uw 44Ito 0w w.-ww(A z 2

I.- -L j of .J4 Ww_.. -WW- W $- I i- W

Os SW inS X Z..0I- I- - P0W2W= x *aw.4w1

me~ ~~~ e I.- -. 10-I--. -~4w -W

4e at CA WI- .1-.-. Lo Z O I.-.J< U10 01 0
C. 4 " I.- w ~- - A 4m I--wWAUIS 0 > U -

Ku S U * 0.4W fr-C

ac 4 NW42 0 41- N "Vol 1; P. LA

--------------------------------- ------------------
- NC, tp151 mm0 a-@1n-N mv 1010P. a 0 - Nm VOON m"40PS@1i - Nm P1 100. woo- i

---------------------------------- ----



411

0

-. 0 a. K
- I.

0 U -K A Srn

wWW 0 WK C 0j

a 4 IIIF W Wa

0% a xIL 9L~ A.La_

a w 0 . U-W atJ
* 0 K Z $.- I.- ~ l

* a K Z w
#A 0 4 Ooz-

a ta Me aL wA
0 0 0 WAt W Z

KW U W U 1WW W

4 -0 IA Ic N 0

* C 0 4 OC- U

*~~W K aWOU K 5

a a 40 Caz co w (OAON

-9 0 g-AW- -- -wNW.M.
w a" 4 a a zz- 0

o a Z. I. I- I-.-Ia 0. I- " *. W W
>>> >D W -a in 41 -3 W

WU 0 a a .a a .- a aIA aAL 9 I- 0 #A.*

UI a- a-z :a a I AniL~---aa a

ata at C -4 oft.- Is me IN OCO

w~ ~ ~~~~~~~~~L ao a aa -m-uI ~.IIKaaaaa-~a~A444

K --



412

U

a
4

I-.

0
'p
-J
4

U

4
S. U

III

SAl hi
2
S.-

a
IA.

hI
hi

~ '0a *o
S. -

'A,

hi
U

4 1~4



g 413

0

0 4
-0

U -J
ww

a, 1. z 1.a
I- 1 0 1

toa S I Ia
a-~ U.a a a I

w in a ... Iu ao wooa I i

69 &a a 0
w -~ a 1 a a1aa

> z aa.z i

w of I a a a a a 4 a u a in .

of I.- w 1- 0 n i I ii
a.4 LaN ~ 4a a a a

w a.- I. a a a a a a , a
0w = i = n I I a -a

" 0 z a~ L ..

0a ,. 9 . a a a
I-an w 0 w a - a a a a>

> a-C = a- -- a -a - -a - -ay cy a A-

- a-- On. mo W
U~1 0. me at ae ataa a

wa Uw La li aI I U )

---- ~-------------------------------- ---------------------- --4.N

inle 401 asoa a

4~ a * 0* 10 V
ID a.. a a a a a I U UU



414

I. 0

U0 w W
W~ a. a. N
0 C, OW o

0 I- < ~ ofU W

~ U 0 ~ ~ .-. ZN N I--
- -U>L U 0- -"- -; Z

1. 4 ).U.J - ;- w 0zza. u &U'. 0..w ~
0- z-J -a- ILU.J

I-O me 4 ae 0 w 4mC 4 w Z
iLa Z> I x 0. x x6 Z > CA 0

CL-a L&. t > Wt.-"I C)WU( oK z
0 0 KK 0OWUWLa.UO-K Cco

WI-.- a -. =0 Ip A - .50 1 -

0 CA. 4La OLawu Z IL a. .
* UI--I-CIl(-IC- Z -a =WWOO0 I

- - -- - - - -- -w U~ - .a U 0 - -- -

u N Nu w lI f v

SU -. ofC ot - toI- I . c d 19

U - N UU bw 0 N 0 W

4
9L mo uz I~m"Mpi Il A ~ ww z 01% wweI i1u 1E II~ 1I 1

mo.a WONWOUU UZ U.ZZUUU0K
a) OVa0a0aWU OOw >00o~ .- IAUa e

vvU W -01XZ4 iZ~Z 4 4 Z4 44Z w

-ja-



415

z

go v

0o -
of a -j a

La I 4c w

a.a OZa a I -C of a t.. w
9Le I a 41 w a 4

L& I z I ..J S I& w c AI 6 0 : w a f a ae
LU I U& L9 S I I Si I

Nw I z I wa I a a

z - ow I P
fq (a w I Ii Ita a

wa A. m.

A.~~ a z
4 la aU I I a

0 -j 8 0

00 1- >' 0
la m~ a a X I9

- -i - - - - - --- "% a - * f
o a- w at at mea

IL u a, n 09 ac
I-.~~I > >

4 01 -C z coI

w t~- - - - - ty ay Ntl a Aa K K

Se.M.
I&x A

an *~eee..eeggegg~ggeeegO~e~~Oeu@N

ale 0 10-
Sn to 41 o %



416

I-N N

hi 0

IL U 9LA
0 us w-

> . N N U

S 0 to 0 LL a*W I
L& I.- a .- - I . .

w Z - C=L w Nw G-

ab 1- XI .0 - w.O

0 <Z 4 04j ., wz W1*x0o

z N N

I-- w U &> U -w

ofo ww9 U . 0t w wm

> 0 0a0 >6( 0I > n .W4L -w w

z 4q .- U > >4 z4 -Vz 4 4U M

sO ~q .q~ a 50 0

--------------------

NU v44t yf
ZUUZUUUU KUUUZU

a. Z K U ZZz.K U~

OzO c=O Owzowv OW 0

Vanl I-

w0 66 1 &4

Nh eaweaMt



417

II
0 1. -J 1 .- a

(A ~ X # of6 1a

C 1 W -a
of Of0

4 &0 La 0 w le I- 4

X;cc 1.. 9 -- - -P - - - a - - - --- ---
C4 , ~ 0- a -1 1 1 1 1 I-

& - .iI a . j

WJV 1- a a a a
a-i All a a a a io

Sb UW C3 0 1 I M

I-ac -
N a N a a c

- C v w o- L ~ a 1 - U a
z CA w-

0 z I- -- 0 * I--aa a
Lai UP aNn a a

aP w a.0 a 4 at--------------------- 7N
-. 4 WO U N I-a S. a a

NA IL) U IL a& f a a a

- -- - - - - -- - - - - - - - - - -a --a - a- - a
-a ~ a~ a~ w a.- a a a aNo mm-~ 0 0 v i- a a a a0 I sa- W - a ~ aa a a a b

- - - - - - - - - - - - - - - - -- - - - - - --a- --a-a-a- -

-O wl-~~~~~~~~~ 24 P . aP ayam a n



418

a -a

rw N<UOW Wz&0

-, = -- A O -m 0 _U0 a
I - Iw -l-! -f hiA

ILa

o! 4 m W~ W 04~i h iC I.
De. Z -. jN N. > z U

.- z go o - w I- -u.- WW
- (0 ~ U, .- OWUP *

adU w4U Z Z >i~ 9 0oofd

s.J-....J 0-0. 0...WZ s

UZ I Uzm4-U P- K
M A U- .. - Z

ZwwhwOI-WP-Z I- U 0 -Z

UU-N-UUO WU i UI I

hihhWii~iz tyi Nw -uN

to -. j..J4 U-- to -;;( N'J N W (
ee U- - I- O - De I&i U -j GOD

-. - ----- - C> W J > I

4c z
4 w w w w de z Z Z s 4 d z %

00
U.U

us- - - I-
U -- -------------------- U ----------

0I -- -- -------- -U K------- ----- ----
o ~ I-~m- fti. U

MM( MPI~ I( -- NNCJN~ftN

U UU UUUU UUU UUUUWW V W W ft- wow 0U

U m 0 ~ W m f ' : 14* -a % 0

KUKUZ~~rUKUKK oftKR 4 0KK U

I-



419

IW
I6%i

Lai z

of. 0 u
Ui 19$- z '- VC I I I -

hihiI - I& I I I.- &

.K a US de a a I
of of a . 4 S I4c hi 0 1 a -

U ~ ~ o 0 0 i I I S I I ii

U a U 4 N
w of Lai ;U 0o Ia U) a

La - 0 a a a a a
fi to of aUn a a

N ~ ~ W M
-. U 4 sa a a a a

-a ae z0 a- ay 1- a" 1s aa 0 1 in I zz

o- I K I a I a U

~w a Si. - a .- a a a a of
--- -- - -- --N - - - -a - -0 - - -a -- - - - - -- -a-- - --

U K U a.. s *a a. a a a a aON ~
iR 0. mft "f (4( **W v a a K

U~~~~~U tyaKa a a >

IL4 I) U a a a a a a - S



420

UNw

N

S0-

IA

U, I-

zK #

( 0

I NZKK

I&V MW 0

"s up-u.U
w 0 w

arm0

tv C" NUC

'a " aU %E '
U~a laU~U

OV V V V



421

4L IL-t
I.-- . in La ad
W~ja wA = . A a KL
I.- Ll. I- s L

a a. a.Y a 0C= =0 4Kw
uI- ~ c asi a IL..J ga

a z 0 W U W U,

0 cc
* 0 40 zuwL

*vo a -.. -- ami = w 0i-
Z .0 z 0J a 0- -m of 0 w

VOua-- 4J IA. , . 4cc 0 1. a
z I. Cw ;; I- L6. (AW09- i NL

a I a 4.xCL L uzaO ZCU L 0 K de
* u 0 1- a -- aa.0o- a a &n

_j0 41 0 4K 3, W c a(S iz u ra 0

a V SA fL O44cV iv me I- U

924aSA UO. Z 00 1.

z z ZZP L9 w 0 woo~.ChOi.A
M4 4j0 0 a.jL.Oa-ZW 0 -Jb-

=-IL - b-. U L&.. WowA. U I&.-1
iana O 3c ~ 4 K = ~ I.-w I-

acO 4 0 a. I- w A. K.. I.- W N. NI "I - bdo w 0

1 0 a'- I- >N w A4.J .D a4 - W

1 .0 a w ta w 1w .. K 1.- =>WAD Sal -I--b
I a p u = . w -J I = I w m u IW4 S .- 19 wtic

9 a. 0 ~ .4j U c4O~.W- 0 -c d LL

L 0 Z -0-- a. WC. K W.S Q . KKVIA.W LNN

Ir-a4aW 4L aaw W4! "ZKZZKKZ

ILl -M00 z z V. tOUWU 0 w zd Z4 4

a~~~ SZ Moeggogaoooneggg*~gg **OW00I _j z a I.. I.. a 0 --- o a(AG
a ~ & *s"eeueuue m M~ml- Vumw

0 =l'f 4c(~4S4P I-) -SII i-u- 0 0

IL A 144 1 0-44 20 a c dm! 0 c =Z ZZ -0I

-- ------- -----
C4q nt 1t 4c 0-



422

oLa 0

of _j 0 0

> L $- &a -

0Z2 N 00

0 A.CN ~ 0

0c CA ini 0.0

De~.I w In~ m c I
w Ig a - (A 0 w0i.0

0 N. ..J .- 0
;;. 4 UI

LL 0. z1
me -3-t! zc Z. 14 U.

ca0 . wu= - LaI Nw =- OP P A I.-
> 1 a .IA WW- a0 .1 am4 i

0. owo <4 w. I4 y 0 . w0 4 U

1 W~- 41U 4 -6 0LJ_ ZI 01h 0 Oz 0.
.09W0 Z 44: - -I - U 1 -aa S- - -

me- >0 w - 0 we 0 M -Ge a,

O-aU 4 - *4w.. Z K 0I L& 1- 0

us *. w Ge w * 4j U0 IA .- =

I-W0 1u44 at K ,C

0.1-.me-0 -C C
4K a9 - 2..4

z- Zw-ZIZ-J= I * . 0 U= go

W- Ma 3- 40Ia uam 0 - 4.3 - .um
WW CA)Z .J me0a 9 4c : U1 wqo -~w 1 A~1 ~ U 43S CAT

r4 . n34ftx50. - - -W I.. O W WO TI5 1 u I++
4 3 jAww~wj~z3U~x- SaI LA. VI L&. -0)000000t

o = Me =.jww - U%- S. 4 ae m.- * 0- V *aM 0 f
- Ow WXZO-4flC4 nsa 14 0umA 0 CUN e U&womwSDoWls

U I- =(AIA4UZAUO - *=U = - - Si. %Now I- -II- II-
U 00.- 1-00U-.wN4% 0 wo 2 0. w0 iw >>>~>>~>ac - 224.-. 4wo.fl I .- _j ofs- CA O4 U14 CCAACYI4CI
se m- ..- LAWW.j U 4 I W moo Ow 0 a I a 5

me u VIC C L C) 0 . 1.--U 14044I.- 4

aa
U

- - ----------------------- - -- aaaaaaaaaaaaaaaa--

0--------------------------------------------------------------------------

lev*uw WwWNVW"4
~U~aWa W W N6 ft-

mm mv v

dc
O4



423

Ir

00o

w I L

61 a

z a. A. 6 4Q ILA-

o g

-I,

00I~~~X 41-~h1I. .

Z I. - xa. w .K
0 0y 10 N C"z 60.ft a I--.J I( ~ K

.j .* 4m oNw - xu =~ :DMM s us "1.
0 0 N( +0 +0 aA 4'.6. uM & 4xaacM: -u!: LW Z

03- t-0. I-0 3-4 > "-N "lac

>4 4

ON =a0 N x 9 .
* - Q - 0L> us0i

"" o*o w w -w o-O a Ge

t.N 1 M-U11- 0 0 6 a K 1 0a0. I . 4 -4t 9 a0I
w ---- M- - mt i( 4~

0 ~ >A -4 U log NN2 (A - O

UL --- ll -------- ------ ------ -- ------

*U.~~WW 1- 4U o4 (
i31 M- 0 0 0 i

I #A

10000 00 0. 0 0 0 0 0 0
.04W~ m m % mm 4 AF- ~ - (

UP_ a a=a * *a a a a aaaaaaaaaaaaaaaaaa



424

-X. 0

4 0,w K (a
(A 0 CL

0 u whi C9
NN 0~ 0 Z wA

L9- r a x 0 o*
*-C I. K 0 j- -K x

- - ----- - -- -

*~~~~d 0 .*&.- 41 .

9, 9Lsr z t 0 04 Or-
-1 a -j -L Z IL t41z 600 0

-1j U-o l. La ww u A

.I Ol N *w w :

3i _* > a. 4
KI. I0 -K -

= *C
IL -W- - -K. -i -4 L e I L4

0 0C 002?- 2 I o o a. A 00 -1K 0 =. a.- 0 0>o 00

4 z xz Z4 m EzO- I- a< 4Kw. I& " - f>u z z

-- a --. --- --- -----4.- U '1 ~ 0 -- ------
---- ---- -- . I. 4 iA i ~ I N

aA * &L 0 1 w 10 in nak ing

I4 000-f-ON-0- - I . -'000
A& K. a.W~4U.' I- (Aw~m M aut- to%%: w W ( U &--

I-



425

Iz

j go

0 -.

=) - 4

SDx 99 A D %a*

in I

0 w 4 - Wj

5- 0 :10.
o0 .- L&3

z Ii x 0 0 > - L .. .. 0e u
x - Z in xX w l

w 0 U L

-MLUU -to wu w u
= - 3 M

- q0 .-. C.w cy w W Aicno me w w
z K0 0.K -m u 4 0j -i w (S 0 C; I4

0 m x 00 w~.-. m~La ~
(5 z~a 0.OO.> z "0 *. z*.

00 0 00 0 0 0 am z -j U060 " ha

-Ka U.K~ a.Z~ x r- w 4 . z z 44 w

490-- II
0-*0

GO 0100 *n.. J aha 4

'ha.-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -i

IL --- - - - -- - --------------------------- 4 --. %

000 a woo 00 000 c 0m0 aa0

ha ZIE~~~i to. K K4K2. at V 4KE 44 atIs

Io 4 w% v 10 was " Iw "IO a"

I J1



426

wl0 0

0 I

CLC

40 uu A
cc LP I 4A

I0- 0

A a -

0- It
de rta -C

U. - 0-0: -I 'S - = : - 0
-C 30C z 0 o

w43 (A IL in - L -M < 4 = 4

09 L6 -0 0 0 10 0=

0 54 - wo ;4 -J01w fiZ

'a IL
0 0

IA a a

-* .":v:i=w ow
MN om N %w 0

is- 44ww W3 NsqxK inIn

Ch atI 0I 0 M ob 4
vv-v 4v v v .. 0000.:

o 6. N0 M " 04 k'1 4 0 .0 4 -ftn M 0a N0 0oWL
.1* l NNMMM MMMMMMM ft MO-V .V 0 -0 **: t
0 * .. 44444 44.4444Z1-44 4 COCA44a 44444.

d 0 - 0 0 -. -0 .a

M A7a IVLa 

. Q ' % ~ la a ' a



427

IC

x i

C U,

ml toD w )I
0 ~ ~ ~ ~ ~ ( 0.L00Inz40r x40f

wq .4 CL I- I~ X - ZD Z

1. 0 U. 0
0

0 I0 0 N z(4>-W3
!ZIi- Z440 00- .

of ~ ~ (4 I- w 4 m 9-z - -z ;- z

(4M w4 N n w4 NE~

0 0. -

* .0'' 0.' .

a, tot t t %* ZUI4( (4,

40 N N
(44 I-.t 40 loo No4Z %f Kt

V 0 In to In

w ~ ~ ing I
ov ((

ILU



428

AI

- I. -

I.0 1.. aO A ,(

u II ?A- a
NV r. 4t %0 - -N
xZ -W 4C -iZ 4 9 1XL

a Zt4 ZeJ - W I~

ey=

0 cc- 4 Zof
x ; - _C --

t: I -of0

0N Km. (0 ioIN

9K to I I. N UIw

0 * 4;" >: 0 u I -Zn-K
4 w 0- M0A 0 C4 -0 .

-0 CK 10 4

19 .-- 1 - 0 - -. Z -

AC I.- 100 Z CY . 0

K Z Z Z x~ 0 44 *. x4*ZMZK- * 440 4 - Z

-L ----------------- ---- ----- --- --------

~i a~r at AD "I~rw ~ > ~ 0 4

'- ~ ~ ~ ~ ~ ~ ~ a -00 00 U Q.K U - 0- .. N -



429

j 0
NN

0L

in a
cy (A-j m

'y LU, Go j 00

c 0 4 m
s 4. I- I

n CUD' Z9 L"
cc INM W L 0 W ca ve Uea c

%01 03- > J L& ccma +* U + -ccK3c W'J~ LAS 1. +N c 40l - N- 0

I.. .i.x I- - 4( *' - 4c I-
ty z~u LL t -- La WO U wl IO (I~~C i X~ +0 CL *0

cn Kci I.-wl to m 4 a c s I 0
LM-4. !; =:wel M w = I -

.4Z w. w - ~ -. ) 3- 40 -
I- 4cW 00 .W W0 W

-**w * 0& . . .- -m

000

-N 3--. -

0 ~-1 14 A. La 0 L..S ai IL'0A A

ts > *.wxI= IXQMOOKOO zozazooz
0*0 E OZZ -Z ENXx 22

w ~ ~~~ 0 . *I
1w? A. 0ON i %1 -2. >4

w wW W C0 =0 4 ox r 440 0:1 d N-go% 0

- . - - -C - -- 4 A.o. A

I0 MA.of---

00 0
go a a 0 0 a 0De a

K-r 6-

so wmi w vv w. Z0 H u~.-mealt-2Ia0
N@0t """N0U U 5 0 UW N 0 4 a~
14 9a ,""f Im"MOOOCww~wW5..SahmAh.a 5."

* eft *e ae meow em ew@ @ 05k

UA-a w

A LW _

.0.4 at 444 .4 -4 44 44444444444



430

La
0

MM

z

IA

NNN

em

* I--



g 431

_j U
cca ua V

U m f

L 0W a U!: _j CA
a u ad de L&uz z Wm mI

0m 0 La V1 1 Z0 4C W N~X X 23CL
lo 014- u z +2 :,X-

B. U.1 (9 *W Ena ze- L"' . (4 V

I 0 z -. 0< -4 14Z. C 4)

K W4 M-" > N X - -W I .

<w 4wa W U : 0 on < m 7

K w WaW X
z

o ~ ~ ~ ~ ~ c GoM M - .

-A LL >0 00 lam _j 0 ..

4 +. N -C > .
a, 0 0.o laD U. IU.1 I~ NN-.

4 0 4' us 9 mLUm Um

>- > 0 4> ox iC6 4L >~ > a0O 14i.4-z0O 0 I.-

0. 41,

00
In 46 6>64 IV 6wn664 TG

Li MW _j N IOU - j j_

en N
se m ILN N

0*m u 0N04 O A *( W '
L& CL =

N, >44 a444 44 44 >444

Wo oa o t------------------------



432

0

L& 0
ini

ha laLa U h
IA. &. CA.

* zo X
< W. .. a ofo

9L ha I.- 0j .. 0 W h
zJ W. -J - I-K I- I-

a.~~o a. a: -j -i n
m 0 at - w I

4~~ 4 I. I-WU6
V) Wof I--W W I

W La W haU U.

44 44a Ia. (A
Un V) in U II J I- % L

ha W CA I- Cie.-Z-.. 0
I- z CL de La aI-~a

in - a a.cc
0 In a WA WL% ,

- - -~ -I - - - l -
-~; I.- I- en C"3 i J J J I

0 ) Win CK m-e
IL& I-X .- UW I-I I- K

0 0Z 0 n 00 M B of-. ..
a -o 40 M 0 ( 4

* (4 I-a.
IL -= m K 0;3

I0 0 Cl-C a - 0 sU9 1
- -i A 4-. - U

0 ZJ 04 a N I0 ha 0
K Ca. 0: IL z a 4 t. U K K

Iof I - IU * W in

.~ .. .. ... 4 . L V &- -K 00- 0 N 0. a B. 0l .

o4 - =X . I- I- wo
IL :=La.t z 0aK 1- I- ha UU g . -! W

00 0 0 0 0 W am ') -1 L9 U -- K>hQ I. S
a aa 0 z:31a a a -:I Kg Wa - z .0 0a I--ta. L W 00WI U I 0 I- W a. m.- 4 & "- U -jIl N~ XU 4 I

U a4*z~ - 4 . 0 h S ((~ U( 441(
M A 4 aa n a . - J* .1

UI 444 *N N N N 0 UU I.WN ~ N N4U~~ hh a UU U ~U0h U
4 ~ ~ ~ ~ ~ b L4U444((( - K -(((U(N4a. U I (4

> in I-I in an L&-(I~- 5.~4 W i
a.- - -- - - -- -----J4J.~j.. - . ( ^30 ----------------- 0(4

Id U N- N. 4 m>m~44-(4- ..J(m>

IL0K C0 K K--- - -- -- - --------------- win ha 00

o0 I- I- I-NI

Ift .0 0: C.0 K x0
v j 4u 00 a a .9UWf

W #A '1 .00N N 4wwf
0~~. wow (4*U~0W (4....

2: .
4i44 t0

sa4v49~a.9 4 444



2. f

Ci
Iz

C) 9K

0
0

CL I.-
CS Z : Io ) a c

Vn _j -j; 4( 0 0

I-.1 0 U u 0z cc IL
~~~~a w w 4 ic A

-. ~~~ - K K40 JI.
I~:) I -. ceJ.-~~~~~0 GoI-E~ IM o U .~

M~ ~~~~ ~~ "a.J.. . . ' I. L.e- 4 - U
-KI..~ we go Eo NnE- ~ .. n Z- w

00 1. N &

en Ili M lL

I.- 
- 'h- e 4 - a 1 w w 1 -

+P,. - - a-.a -J G! M! w M4A )D

q- 411 - - - T A L o . CI(
! L' .. 7, z u - I.. ; ce G

-J4> 0w -0 am ii 1.- I- 1.- b 3 4 > > 4 44 L III. C
4 z o o m a-xo m z w . w in o -- i. w . 44- m

L. NN Mi X 4 4 0 0 <. I- IU 0 U. X L6=-C D-

Ul a 0 ~ N~ a a a 0 * a 0 Id a E a a 0

In4 AEn n0 0E in 0 E ~ n~ m n I- 4D~-E~ 0 I-
0nn~E.-n- EsE 's.s n E 3.nn-.. n E~

a. U.0EnEn-En .- Es-E..~n~.----.)- -sU~nn~ ------- nU

IIWO
fn u: a IF 4 I It

I ~ ~ ow It w1nW0WN w 10,uu mm m m~~
ol IN P.U W I ~ ~ n nW QOnN WUUIN aUMack look 0C

3u 40 04f~WO
ftmeeeeew~ A" 9 s 9 A : -wn 4.r- ; -0 m .01. 0

*~~~~~~1 4Ugc~w U4wd9 4U w



434

La
N

aa
W

-0 "1

m a 6 o

u.N w w MA N

- ac - ULNO

fn l 0- WM I- jI- K0-10101 .
aU W ta =K -* b

m.~j .. 0 a ~go

in mg.a to 0 m1- wa -W NCmW ..
- to~.a 04 0w 0 n am a L4 . a a .N 2... e

4 (a) .gW a ;4 a. ..- w c fC4NNyf a.NNN4 ..
-6 0 alm -- w af .) .~ . . C-)

w -. u lKo a --- at ozzk A 0Da)

-,! 0 04 4 4 4 A"._

mat -

-- - - -- - - -- ------

o --------------------

IL a- - -- -- - ------ -- - -- - --- )----
4 W 0 --* -- - ") vv4vb 4 a.

M . N*N N NN~ M a g .. * ft.

C C4 0 waC O~ v 4 4C uw - v 44 inCCCC>CCC
4~~0:0: " mKZKZ 00C M.JOCCCCO

M~~a v Kov w v v~
"a N %" *a 0

la 0 4"a to,.
0) a -a* .a a
aM
O L



43

2 N

cc o - 0 0

ILCL z -a. m

ST-3 0 0-

cnn

-aYI I-

do ~ z

In In ---

ww a-- -- * 0 0.Q

"IK I - m z .

q( 00

1 0
9L I'.

mamao. m ain 0 a a a a a 0 a 0 > .a > w

eseesesat .> atas.> at

ftm N:a

in. -9aaf

" fqm m0 " a U

win rj 14 Vn inw ftinta

m444 44 4 44 sik 4I4; 4

I0



436

V) ac U

0 W

o4 o
Laz to I. WW 0 0 w~

ala CL l2 I- U 18 -o
(A 9- 0 - x . UDW ~ o

aA~ 0 06 0= n I . A.I- -i I.-K
ol U 0 t.I- z- 0 0. <1- 4 )c <

.18. a 8.w ..a

ala _j-Kw I.- 4 N&u - L& ". W
a...IL .- c 0 W Ua -C. G,

a A* -K >L .a z a4- U; I. cc 4cc a. ad

ad zwS ~I I 9- .- A mc Of

Ge - = I- W CL z0 Ca I . O l O
a 'a 1.3. ag WOW 4L - 0 1.-. w i~ ~ 0Z

a W0 W 0~ ILW W< ae 'a 1 -+
*4 0 I- > x C ' A I-W1-8=.1-.I-.

* Ck LI IVS Wme W- it z N 0~E 4 .
0 u 4* *I-0 U .W=>IW- a -. - 0 W =-Z"3
&8 a c w I >- Z -. C E 'a w a O 0-

-at a 8 Z-W W 1-1-40 I lah.1.W
C6 a w &.01 a - 0N 0 IL .x 0 <t I-

z a C od 0 IL1- CWW z.-S ow I- I.-~4 z I-
= 0 (A uS L 0 0 wZ~ z * 1-8 W z W c- 4

U W 0a 0 44 K - 24 I-W a

0 a XXON UU4 WW- W I--O@ &Z M 1-8-. D~

'~ 5 - 54W W..J Idaz &W W 0 _0w~wO W ':
m 1-A Wx 4 -1. CL M 6lj~ MA L, =; W r

* U. 9UA- W9 n = 00 OW A (A1-Z1-

1-' 00 4L. aw Ua 0W U1-) W Zl' -. ~z (A ad XI
W U 00 > Wa..1-Z U .- 0 X- W 4 1311 0-

*~ -;; " 80 - 'a 1---- 1- * I-I I

* ~ ~ ~ A Z4 m W m9 0 L64f1 w -1 I-
* 5 LI Z (A Z =.I 0 > 0a tL~~Z - . W

0 0 1- U.I-- 4 C4O It*4 (AW 0a 1

ne I4I. 2 .ZZ. ~ 4 W I.~'1I~
.. a S K W 1 0I *w I a. 4 4 4 A

*3 N N 8. N4 1 41-, 4 J

IL ------ ~0 ~U~lZ- .J ~ J U U L.Z- --- - - - - - - - - - -

a a L Lqm"I: .8 ' .. 1 1 '



I 0

3~ z- .
cl

3k1W 4 0 0 w

-- 0 CL 0 C

CA > m D Nz 0

AZ L A. > 4

Ge c -u. 0Z0 00u .0I-

< C4 V$ .q 1, z.a - -rI--(A C
z ~~ ~ ~ in I" US xSi .

4K 4-W O.4W 0.4 Ul 4C 0

-CK U Lai a N. ".Ei. 4 Ilfc
Z ~ (A NN *W (Ae~ N cc ** -

Luz-M -,a~ 0,W m q C

Ow- 04 m m I- CLC 9 Li0

de Co4X -. *..J Z Wi..4N -

ce* k" a -j _j -- u i0 . 0W .
=~ U. % ' aL X co ' 444 .4 i.JL (A U

mu~~~~ ~ ~ ~ :3=66cm ):3NC)u

ne0 e...*a...e "A a.g. a V +6 (A j

06 C;1 Uc) 0-

ca Wwo 2 ln =5 o - - 0U- n L - < X
ts; w m 044

II
.44

a,.a)o"lv



438

La-

> z 0. 4 I

-j L -i CL
a 4L I .. Om I-

c 0c I- M z
go a i 0 L ae upa

- z a 1 8 0 IU
t!o: w PW x w0

-C C . 1-0,

N~~ (A fU.

0 w it .1 .1 46 x-

V) W A
4 at NnI-Z

-, L. W L w z

0 x 0. CL (
I" me -01 00Z 1.0-0 1

in U a m 

I- ( - U W-u 0.

- z - z -a I
I z. I ~W.- u Z

0. *L I.-A (
-~~~ t: i I A

81 x I.- I- - ) .

z 0 m . cc( 41 0 03.- 0 A.
fA WU 0 20 aI 6 i LZ

me to Li 00 CJ~0 u. 0,
0a >- 4w to 0 w -.

dK LaU 0 .I I, us u -
4 t- I- a

w at 1- --. (A
L.A - 0 A 4& 0 " in4Z

K .Y 0 1-a 1--'0 =
CA (AA < . t i

WN! 0 Z .0 -4 0 of N .W- W Z a
I.- ai 0Y W4

A. N * LIL- N - N 0I

aZl 1-L NO4z II X a 5 z a 4 I .
U U o woo xCJ =. 20 . 00 = wo won% U-a w (A 2

w 44 &44 1&2 zz4K4 A. "<A W44 L6 (A 0 A

z 1- -R 1- a'1- ;I* Im -
IL -- --- - -- - - --------- - ----. - ------------ A

40- la
(A4 00

U Is

Lko



I I
II

ca co I

>a Z

IM- 0 .

LLI 0

-~ -~ El 1 1 14

-z .. 1c of 1 4

x 0 04 I.

-~~ 60 - 1 > 4
of -- ty %,o at a t -- 9 -0

40 I- &. 4 S- 1 9 -n04 0a
.- V. u l~2LI x- z 20 m - 0

ta 144- L; - 0. 01 ±
14 0. > .. D ±0Z C

4L 4 0 00
I.-. W4 ~ . 'a

>O L 4 a.; > >.. -- >
0 0.4 0m W 4~ W 00Z -14 z El;00 0 0

* i * a~ 0 a a- 0a I2 .4 a
-- - - -- - - -- - - -- - ----------------

- -2 -

wo mo v I& I&WW f IU2 0
a~~- a ' ftf m m 0 ON- *

.4 lo -z mu -' :2"1

qv to0 a'- -2 u0 W 4 N

Vo I10..M-.



440

r. z

-0 K vi CA fl o
z. 0.1 KKZ N w. N

N 0 WI- a 'a I.
41 4: . . oN Z 0.1 ix

zKS NNNVMWWUW 14NSKZl0 xI o N
W I L W Z M x ua u wt. Lu IS

NA

4 xn > CL N

*i - -Z O wL $A

WfJ4N S :I I3 I Sw 0-4~ W NN
Z -u-z- % a owta---Z

z -t
z -4

I. : Z4cX-
tx;w - CL

o- 0 leI a-
x 0; C;%

K~ ~~~~ Cyr. - -.-

1.- *N * 4- K-1 x)~ K u a. K- 4

4c z.- w- 6 4 w x.J a- aI w Sf9 wi mO x 0.
or;lg wO>--->-- Z 59-> EN C"3 ZN MO --. a

a a~ SL4 a a- a a. 9 0 4 in

9L------- - - - --N -1 - -4 -. - - -

0I- qv 40 IU 44e 1"o'K
4-4~444-KK U~ON.)~.. ~0I 5IV

a.4-Ka4if - -KO4~ a.0.. 0 ... 5-woo%%""

a.---------------------C------------------ us a& VN U w"WOO

NU 00 It K4 K.KK KZ a .. K 14K ft f44 ff I4 f%- Kft OR"



IL

II
L N-

IL I

NU W 1;

0 u L a 0 i t
z II. - =- 4i 4

x .16 CL K 0
-x in I/I. u ~

-ol 0A I. I00 0 <

Lai 4A0 a&4.

_j K 0 0 cy (
L) 4- 4c -C n q

I. I-* W x~ 6.-X 0.. W
I-'-u 4- W W4 CV 0m< 444z W

;. -. . -j Clw' aa 000X2
C0 - .- - Nj _j U i-N " N D U W 0

>' 0 j- i - z I .z >> - 4h > 60>> 6 U z (

WK 0.-" in M" rmv w
N Mn 40 0. R: I -

- IN 4K 4 .4 L&Z o uq

uD * W 4 tes I

KW W v w .

-, "t"K VV -.~~~~~~~I -9 Ic 19 -C~ in UL .0 N > . . 40



442

z CA a4 1- z

w C aI' CA I z D
M -2:2X a 1I~ :3,

19 1",fl a Us.I
InA _ ;A- I z~

In .Zn~e-I 0 'L
tt - 1-:~ 00U

wq 0
I I 0 0 L& .
0 N t! I.-

2: a A - W. 40 I
4 U 42 9K v U 0

z I N 0C ^-. 0 s 10
Lai Z W 0 N-I <-& w 1-4

*~~~ 1.- . % 0 .- 0- Agx
-~ ~ ~ a I I a I ..

W U Z -a - - N. a -0 1 0
L6 ZR- Z 4L A . - I .J-Is 15.

z IL w 0 N = -- .. I 4.- U

14 ~ ~ ~ ~ _ I-.'I.. u :-I4 ~.-L

0 1- N Z * *

z -: me w b-j 42:

2: ha w- w ww w u 0fr-NU2% (

ad-Wo' U w1 1W 0' X- Z :D
10 44 CA N .WxIZ0U2 z 0 " a

44 0- -4 a- NZW-

;: I- = wo .~. N - U Wo ZZ - .. M

IL=IL 0 - -. -4 CL-t X- L - -4-

L" awl- 166 LI. IA. A0Unl- *(0 0 z r- 0 -wn

u4 a( 0 a0aa0- a M'.s a

4 9 ----- . -- ----.- -l- I

B.~ ~~~ N 0S (1( U --- . 616 a N
2: -I-~ I* aD >421aI*~a do "I ->x>2:i-z

U N N

isa

C~ ~~ 14 l q0W0 @ 1 (0 0 0( ( - c 0" W

wv v v ov v v v o

AW N '14 I



uiu

0 zN N3 -tjz:

4tft. t I- 41-a
>~ X ~3I.- I-C.,

D. LA 0 ). a.I =- n La n- n

I- - Li Ix O .1 . l. 0 . ., . 1Oii: 3 0 f1
ccl cc

0 o n- b. .6-U

4.1 In c0.6 * -~ - LaI 0 0
< - ;x w .3 I-j _ U 0 u
> wj N- 4- 4Oz "r .0

of j, Q. .Cfl >- 1a 0' 4 w rwgn01Ofa I-Zw~ X a 1.4- - j
wo~ 0-O --Za M 1. 4. w-.. I-Cf( W
w - WfI'+ < (L 4 -I 4

u. OWe (fx1 (4.J x :,aWLwN - * - . > ... 042..J0 a. 2.a ~ oz
La0-Io a--~ 04 I- El <0 N z <

IU~~ I jX w 4-Ia xO . .
M- EZcc xa0w M~0 -j 0L MU 0~ ~

44

u NaM - MKK Z~ Z11 14 4241 n-cn

IL CL --------- -- L 0 -0 L - -00--.6 L

I.
of ce Nnnncnn Viiebi Inm

-N0*~m 4mocm S-a '-z 4u u

VI *0C 0*Q ** mem e. I
U w4 ~ ~ 4 4 4 4 4 4 4 4 4 4.4 4
A

--- -- --



444

1%l ~ 0 x. ~
0 1 0 4 >

N fn X I x
an - -Z& w A

to IUi 4< "IV- -N 4
4c 0 .Z0.Z

1-~ > w USCL> 05
IC . :: * .KO 4. . Z l' -z

= < o l M Z w g = ;

4K K 4 .4 wu X-M a >azz >0T

t 'is 4 . - -z N a 0. CL O- A N

0 X-- 0 0 SL l >0 .=3 C4_
-u v I4 w u0 0J &~ 0- -w 0- z

dc z f0 * - -"I i- -4 4N1N Z1 -
04 __ .-.. - "' l

4-0 4> X
-- **220--GO 1 00P

a ~ ~ I 0 Qs -- a
*L M &<a~~4

n 0 0 1- - 4... 0 a a 4K 0
w K > 4 1 .- 4 ~ 0

IL . 4. -- -- - -- -Z---- ---- ---- ---- ----

La.~~~~0 .. 0 0I .504000- -

0- 4 - w U - -- s ~ ~ j~ .- em

U 4 4 ~ ls * 0001" na- Lo~w u w' Ifluu -u

* ~ ~ ~ ~ ~ ~ ~ ~ e f% -0 an . K 4 4~ W K - - - K

- 1 M '. 0 . .0 4 K044 0 - 0 K



Lu . z La
*x La 0 0

-j Lan

in L Na w ix

-U of -j 2
X ,-. CL( 0 A. U

La u Li. La < L X 0 0

-C2 > C3 LA

-KI
-j.

La I-4 DR4U

Ch 4 -u 4

- Ua UJ 0. CLN i9

0.0 0 0' 40.> Q

* Z~~La C30 -'09-

a !:O=3 m t- 0- Ix 4L a _

0. 0 ONt --- 0 0.0 u0 x I- x 0. N
x I- A . L LUA u Z.1F- 2:: >z Xe.0.

00. 0 x ~0 0 0
t4 :242, -0 cc. tfl.N2:Z 01 w

0

Li o 2

£L --- - - - - - - - - - - - - - - - - - - - -

soilco a-&
It 0 a. -e0 em-rn 0 N C.160

"'$ *-imq 0%- %4 ---



AO-AOBA 134 NOTRE DAME UNIV IN DEPT OF ELECTRICAL ENSIMEERINS F/4 17/2
DESIGN AND IMPLEMENTATION OF A SPEECH CODING ALOITHW AT 9600 -ETC iiI)
APR 60 J L NELSAP D L CONN. A ARORA OCAI00-79-C-0005

UNCLASSI FIED N111111



446

Z 0. N--
94 z -. a I--l

ja 09 La .6
I- N6NO 0

I-- @".a 6 a19 10u
41 Mr1 a In V% 1

0 I.1 E ag z a. zu z goL

LU I-

0 0a

a.Z. j

K - ND
N. .7 -; -C
... a A 11 1

o w- ad z m a u

t -C!L. Z-. 6-
at oe -gi - - ! C

00 ga.-mm..Nu (Amaw 0- a
(1 z- uimaa zu 60 le

NI (1W z Nza l v 0
*~C 0 4 a It* 'ma U!

IL -
L* ~ K LZ >- iI-D f > ia LI-z 1-

CA 0 9K( ai 0 * 0 4

I-0 ZZ vv v

- -K - ------ -K ~ - 0- - -4

u 0a >WN4> MZOO(JO :WA;x4m

-4 IN -- - ak

~ NOa-40 NK~N : &,onx "I W

4013 w I* C4 qv U - a4 * ' a -C N
4 ~ ~ t "1- 10. 10 1.0 We IZX N *

fuu -u a.Ka.u~u wu::'Ua- 4. U , I-
m. vvvvwvv a.----------- 0-----------. a. x



I

K L&

4 u CA N0

1 (A ha

K N wL LaCi -j t. -

0U)O 0: L.

N (AA C3 00

Ku(. 0 -j i- 40&W
0 4 4 xd KU. >WW W)
D-U - WU.U. L&

I-- -- U cn I- OM w .". .
ix Lu - z haN U I.- D=

M 4c 4 AN 4 "1 Uz* I-o-A oV C)

4 I (.- ..- - z .=A.) W - Zm~ ) 0 1

hka :3 a-
. :0 1- -

CL(A * i.-

ad U) CC L
t I- - a co 0.

0 U Co w 0 I-*z
I- ILlI co u U j

-. ~ CX .. I- I . ~ K I -.--

a, -+ N4 U >WWU U) w mao - -L

0 U Go* Im aA IL w 0 "1
IL . Cx ~x > w w~U U. U& LL ODA

I.-I.- bI.- - 000 0~ w . a( La
U. Q L)U U) 3 -I 0 U. Uf

0 CL . IL0 0. CL CA &I (A N -. ml K! &L -
>4 W A)U) CAK I- < wJ > .K.-F

U ha 3 ~www w*- 4U)-**UuzI~i
-.8 0 a~ )~ N4 0 ;;NN K <-

0 0o 44<-400 .4 1.-

IL Z~4~ a,. W. . . I T 0 a- aa- - m Uu
(A WO -- w LI aa go~-N( co a 4 0 0> UJ

ha m wwwwoW ofI nmnnnii -j444-j-JALAK U

0*

0 It

K ~ ~ ~ ~ ~ ~ ~ ~ ~ 1 -------------- Z------Ia
104 40 III 10 44 44N~ -

t18 UininineU4in



448

1 0 0U

Uw0N

a 0 Zn

. us La 0 0
0. I- IL No N;: w

te W - W I- 00 0

w .a 2 . Na-I-- I z
WOO. U 0 -0.--.-A zi 0
00; 0 ~ -- 1

CO c U.- 2 ZZ.. 0
t" 4-jI 0 U00 wwO- - 0

atwL" a 1-- . N M -- M 6.- IL I

4U! a. -MM4--I- '. . 0 4 z

zD I $.- w -= -01 ;! Mn =- ;0w1 .
Ow w M.4 0i&. 04 0 10 U 6--1 0

ft= ; 0 xtJ 0 wW-W~. f- -C CL 1
- wZ < 0 I'U J I -i I-

W adI- 1 In .- Z- w I -J
*~~~0 w ft.0.~~-a.O. U)U a U.4 U.

U 0 z* 0. . $--f
MI4 !- tW i 0 !U wI

de of a

61 06
-C -

to c o * " ac.ess*

- - - - - - - -- - - - - - - - w w - - - - -'

a 

-

4R

-I In 02 %D

ula NIw qc- U1 WW N' V to
0044 44 "a (5*wu I- -9a w

a ' UWUUU UUUI UU *. U 4 Uli-I-wU
U ~ * V * V V 0 -0 mo- oo-0vW- 0 -- 0.

0.................... *NC W4 dc...*. . w i N N



.44q

ID
IW

UU I4c
OfC zO

0. &

1. z W4
40 cn N-

0i - -C ;-c
- 14. I 14 - 1.-I 04.

0;Qa. ~* a.
*c m W" I.- ZZ Qx'J ro

U - . n= C -
4O ZW 0U ;-o M

U in I- n
*Ui w N

* . ZZ0 .4 I

U Z> 14 b.
14~~~~ t 1 . 4 .

4~I -.U U . ~C ** 1& n

UP In. .U. *In fIn .. U CIn Z1 I& ~ *I

-t U 1.& '1 00, *N Z .. w ~
L&-~~ L& to m S& ; ; -- L&W & wN a 144 w

0- 1. DI 0I InY n InInnm > I- CIn- u 4

M! 0! WW wo U 4 a a 4 00 Q a 0! 44 (.& c
U .j ar0O~aaa~azaOw w .....a Ii

ww 41441444444 a. I. &W44 .... 44111 a. uWi..

m O 9A. . 1 - 4Z0. L wU

II
IL-- ------- ----

9 4N N NmN 0f- in Ch

U~in~nuh~flmO~ainat in~~I-m in a

Im Ne
en en 0 u u 0 a CY 4Qat, 10, g, n, n

44444444444w 44N4f4lw4444 44 O44"1
4O &~aa w s t.t4 Le -uuuuu .>-uuuo . C3, a



450

ae

4g

'a0

s4U cc O

0. a, aa in to
aj *A 4 3 0.4 W fA

_j touu -A fJ -C a w w
at me a to me 0' 0 Qfw4

^5 0 .d "I VS Q -UN
I& 1- 0 ma Ge 0 44l

0011- a a ;: cc -1 41- a r_.. ~ is
01 z z u- .. -K Z 4c EN _jI-C 44 - N

.C w La __ I =X .. j wI x * a -- a

A M VA V 31* > . 4EU AV> 4 (

z

IZ --

I. U. w a& . Si> 3_t-I- -" I-v

De .. * a; a;

-K~~ -WW W w - I.-

& j A. a- - a -

ai Z~ ca w A 0C3 In Aa.0a0 NZ a OQ w
0 - J.- C -Cn4x- 4K a9 aJ 5-C K -C W..5... 4_j - C0_ 4(j ot.. 5a .9

4 ' ' a ( 1 a a *aJ A ~ a * a a * SlO-z

0 0 w
o V --- -m---- --a---- a -ma a------ --------

CA0 . 4 . a. J a
Klwa~w~aw~a~a> 0 4 4aa-----------400

-------- -------- a-------------------------

O f 4 4" ulwf u

t a a aa a a a a a9 a ae a a ac a a4 a9 a1 .4a a C a aC a a9 a' aaaaa

re q 5P ntS@~NU'@IAVIlN@~f



451

I0
I0

av
I. ja
usSC
WO --a _ f n a
tK -!I 0W0 aI o - I mC

0 v I
ofz t

L&A

Cm 0a

aM.
Ps 0! o

040 0 INU N w-

of to a. _Uw of ZvaX

so 1w I- ww* w w to U- a
!g:; so 0 wohi 6 t

IL - U IL IL ILz a
oX-o I-- 1-14 0= z O O OK z > I 10

44

-C In00I- t

le. 44 V

- 414

wI w . (I 1U,1i
4 ~ ~ w WW A LWW& " 1b4* I * I itl I-1

U o ft. Iik t O9% -&UU0o U .
w ;z N F. NZ 1.........N

x. :t -i : a4m1 a 41 4Ca~...-.n 4 A 4 4 (4 U944

hILI ~ CUa4Caha i0



452

oi LU
e0 N -4

cn w ;! 0 2<0 u -0
0 La4 - nI- (A1
Wa( IL - 0- "1 wU

L zz I >.
a0a j J I LU U

Z!:. w M.ZL w.L I &. Ic
% ~a. 4(-I 0 DR ;; i * C% LUOO 3- u -j - NU ",s . - :

=W5Z 2 u. to :5 LU W 1- UI. M I

S UA -'-0 C. d *L"O. a - WWD4.A4 I w
cc 0 5 . 'uj U La - z >WoxwxI- ;wo

0 W0..a (3o4u 1" 0 a0( 0 W aa. ui
* ~t 0 - w-O. =O I-. CI - w.s.s. ~ z

% -J W4 WWI M. 4- j u. -. 1-
a' i4 M > M I- 0 of .)aI w ow.Jkw

* 0 5 a 01 a.Z.j 3 I-- z.I0 NluwOuwwO[..
1 1-2- 010. C Z .L'S X La ~ a nce ..w

< i S 34-< I.-. u z -LU-0, 4l. Ia.IO LU

z' £ u La w 00 U0 01.0 Z I.
> . S Z 4 w.U wU 4. 0.3 -C VX ainuw<4

*4 t3 SL -ua Cu. 3: xz ~ - 0Z a.

a CL W a uWX- LL, -z I14 onK~ :
a u *-' U 4a .. > x L o- &I 3:-Z0 V-a ) W X

a > S a.0-z -;- U 0000 -z3I~O
c 4ae- 9L -. W I--- LU I . Z ..

Z MU :0 9L. 0 w)4L LU I ZZZZ (.ia 1 I I 3:
z 3:4 LL" (0 a <Wwx3 IL Z 0000 M w - :z 41- CL

* 0 LU -Z.W to C I- w (A 0 -- -'- -. UZa.3:I- I -Z
a: .- 4a 6 .- OiwV <3 LUW - I- I.- I-- 4(woLOWZ LU

3 * I- S OVIZ 4 IP~ 0M0 I- 4K4c44 I-I- UL..OU .0 W.-
I-~~~ 9L 1. 4 -. ~ - W 0000 Z . .0~.

a. ox _. S 1)W .i.-WOUO > .JJJ.. 0i --- I-uu.
o a - S 3ZON <40 on w03 LUn
L9 S) U -U ZSw &. 040.- Ge a WLW I- .. a ce C
-j w LU&Z a I-- 1.- 0 4 I-a ~ ::: X- &< . w.4 0 5 0 WI- l : Z344 Wo I-I-I-I Iai _.. .A.

r CL x < 0. :4 4-a.zo3:a 4 &1=& ->w.

a IL VI-K C) 4=0n w I I I I . i )CCL )
;O 4 - w 4o-w0 (1-W M !; I I 1 .. LU Z M 0 M 0 w M

a. 0 0 4L .-0 "I~ . - -J . U. 0 0 ZLa
9 u 0 0 4143(3 W Wa.1 , 0 4. 0. LUA -C =-

4 (n *i (A wJ LU -Wo a awuawa ce~4I4 :*ao
* 5 LU 044.- zxwx3x3:z x 5sS . 34:04

W La *-aL4 W VI- >- 0

a.x

0

L&

am 0 .
0 -

9-----------------------------------------------------



1c

0 0 L
0 0 b

OD 0 0f u

a, ..&h L&U uwZ
(diU(1 03ai

;: u - W)

8 0j 0 0 ce 0, " a L,

iw I0 I u Li.--t. .

Wx mm UJz

* .aN 0- 0

I m fn O4c 0

n CY c.) 0 a

co rQ

of 1e.-.e o.... e 0 It6 000 >0 0ece

-j -j - - - -Cwx

M M4 1N a liK 0l

a..Nw L wz U
Z Uo " jG l



454

Len

Vr-.

I-. Z-

u2c4 of - S

ft x- 00t

Na N n .r1 x C

- 0

w . It -4V
Ph

L.A 0. 0090V P L

s..~~~~ -. ue n .
0c 0. w Cf N -M* a. a9L00M a L4 aL
Oh ac 00 00<40 eCL 0. -C

. -. u Zk-- Z 4
2: (A _: -- 1 w- S Z

V) 4K -C NI 1- -K0 -
z 4 Ow 0 x 422 0 NJ. N.@ hiZ<

4 wo z= 2z000 0 .i o o 00 =, w -

IAI

-- - - - -- - - - -- - --- -- -- - -

%*a 1SQ -c >0. ON Oak in * I
1- ~ ( i--00 ft0"w00 - MN

Kt t N% fZ : * %.Z 0
2:~t If a, U . - ~ 0
-W K 

CO ~ 2 0 -- Z~ 0 I.-. 0.0 0.., 0 0 w 0 e w

0 ~ 42: 00 00400 ft 0 ft 0 0 - 1-2:

4~~ v uw4 02 N- . CM 4 u2 Z2: 0 '. 24 U



u

0 -0

9 0 u a

c e4 0 z a
oj -X- N -C

= M ftJ 0 Lai CL
&I en 0

-J ;N 0(zI-u
V at - -C 0

01 ft N+ 0 .00
* no0La 1. -1 -j%

La M0W o L

U. , nf > U

= -lI w e 3
I. -1 -1O " - A0 C

0I0o AU
www~~~m em-110 - ue15C 2wo

W3: !L"&eW< I ccUC u II 1 Www=n m I- o LI

1 wo- - 06 mC



.4 Th

zz
0 CL 0

L - -i CL. x
Z: I- CL j

(A 0 L.. L

o w z X .
0 La 0
u.f -z - IL00

0. Za: -a -W
I~~u Ci4 I- - ~~~~c La XA w4 0 - .

I~ ~~~~~~ I I- 0 I L

a. - Wa.-

La 01u. 1
a. u- ZC I--

1w r; zw 00- WL-

-Ju +. aL 0.010 x 0
TUL Z -4TU La M<Z z 4

4~~~ o- xo z ea

a'C we n, V).Z I- 4
450~~~~~~~ 4cc+Z 1-*- - .. ~I1

* I-z -'a ~- LaWI- ~ 41 -La
en~w 4cflU.~4 m 00 -Z-a.0-- 0

Ci .4 0 k I

-u I..u

o -00 00 0 i

0 . >4 0 0 X>. .. L ZO 4O (:0
';IO NE2~E 4- a. 1- 4 LU" 10.nw

u 4 .4 --J 04 00i - 4 00,
L" c z0 Nj 4a 4 I- IL . W- 4 C

-~~~~~. 0 0--. 0.w 00)0-O-

9L O .- - - 0 - -- -3 -a -- 0- N- :D 4C I ca-
o x;,; 00- >--0-> ON- wa < -u 0x 0 < > x- ;: x
(3 omzz ozzoo o m - 0 > 00=)L 0 O.w z z- e- 0

-J XX K OXZ *0 0 x ma 17- i xa La C

IL ----- ------- - ---- -- ~----------
0 10.-P Uw 0N m 0 Lao0 Ll0wI 0 - 1

*4 4X 4 44 - 1 a% I& in 4N4 WO 14e~4 U I-a 0N
4 400-MO OO.-0 1-1- 0 -- o -o 0 w 1

woo0- #a ,N aA IQ 40- 44-o . - .

OO00~0O000~00 U a Q - ' a a, 0 a C3

I



0 .
-Jd

I tm- Z ; 1.-2. (A
GU-G gn (Aa. us.( E Z of

deInl I-..41 l ccz

i I 4 Pi w I( I a l :It La it I 4A M

I I x W<Uw I
* 0

to CL uz > U 14r t a.

+ -N N I- a~ a L

4-L .-. . ai.,4 $ I I " z
z4>~ aa4 4 >a 4Cl IA I >. AJt

4 0
x4

0 z X_, 00 :w A ) L -I- 4

4 NA U)Q -
N - n 4

ae ~ 0-u o
4-00 4 30 z-~.-- a.-n c.a L,

-C IlA oex~4 - M4 UON -q(4 4K XM X C

A ww U - > E >Z 4 0 >~ WC MM W>- x 4x aM

4 w~ OXXX 4 .44 Z44ZXZZZ IL 44.4 X'l *4a w 44 4

--- ---N--- -- -- --- -- - --------.------- N L

No -"

0 o .. 0:::o

ID 11os a Sosa Lt. 00In0M0

W W 
W 

A

o mm..mm ,,mmv m wom,,WU1* min iU0 mW0UW

N. " N M- #
WSMU~~-c" qt4 va~ W~ -W V q

9Lam wuamuim ~ *ame



458

C. Q, N NY
x * a - NO

Cie: 0 C.) ~

o~ ~ ly N M - 8 -. C .N
0 C -C- 4c~ x AMC. o "XUN I. ZU I LIN w

k--

0- 0

U) 0
o 0

#A z- a4: N I
6 ~- ... 60 0/6 -0 I- 0

z 4 : xW~ I2wI~ 0 EnLa .I "
- ~ ~ ~ 2::w I-0 -e I- I xi x.sz

x- C3 W XI I11 C I 4 I I I 5 0

-I -j >np
Id M: -C x

6 OX . x

I -

0 U. n U: 2:o x X<ao 0 0 a N: -. :ozC -V ;M A -m ;M
x -W z 0 0 z4x xN

I.) 4c fm4 Z4< 22 4 z x
2: Z: 10A 2:- .- L- .2: -z- .. 0

La i W 0.-. W- e=, L9

(3 a En Ic 4 0- P ;2E 3Oa. > .Ma0 *0z>.Pz.>>Ii> > O4>>OxKme US w (a 2: ; 2:an -0 -- K0 =0N~6~-2f402.. 0=0 :0

0 Zn 4 9- IL:- - - -... - -. - - . .

-i En En=n O *0aK -00* 000 4 *WN * *0O00 -0O0O0O00 -Z
W L -0 s.I..x -lNO .. 0 En.0 * .0- - znzz mzx

En Z- n E U 2 4 4 . K . ~ ~ 2 09&.- 026>.:0a .. X >~~ .~ .. ~~ .... a

IN. M oa4 )a o Mc 4 a
.E.0n It000000 0 c

EnM

------------------------------------------------------------------

~~~~~~ -4 NM-0 -0 W kunm Nm e NmoIn
o ~ ~ ~ ~ ~ ~ v q 55 04 40 0 04 40 0 v.. . ..-----------"N NNNvP

o ~ ~ ~ ~ ~ ~ I 555 WMVnn5 En 50 04 40 04 40 @ 4 4 ~ u
2: ~~~~ ~ ~ ~ w w w-- - - - - - - - - - - - - n



4 59

t~O aa Of~eI

UA - U
Z U I UNU,

o I- 0 > I-. Isf I * X
I re mSw 4 4(4 I m r, v w

a 4- IL > 1 6>Lj-C .1 W45 L
C.) ~i. .. . I>'- a 0 z I.-a a

a~ gs 0 ~ ~~ of>0

0.I aL-ja.w 4x 0asJ 4
0 0 uuiZ~oQZo~dLwowo~w>-w

aLz o ae a a -

at- V a -4SI 0-.9 -ao < aI t
I.- oi-a- Y oN 4 5-4 -- -C;.~4 c I.-

dL = IL gf- --- --a -~- a - a - -~ - - 9

U. - - ,

0 4% CP m 0

M me Aa W- x4
Sal" I* WC W-- CDK.-- W 62

ww w a *- . w. n :1 1- 11 .- .- -. r

IA* ,> P, N1 Ns F, P. J B . > a r, N- #IUwa "
U 00 U * *.616 K0B OB. OZ~.>U~3O~v) > Ie U4

-JI )g W O O K Z O KO l O K a



460

1.- 0

0 L ~
w - C

A- C

I. U)f.) me a

Li
0d 00

LA. 0 (A

". * C 9 z a

z CA 0 4 w z
K - - 0

4

ad -C. w-C

U N . t W-~ .. U .W K4 c
in z9% >~ LL C W WU 1 NCJ

.- ~K4~a.m w C - aZ~ of I
-31 =--- !* t LP ; -- -U. C~. ~ I' . ) Ow >.i CC >- z

69EZa 4oo om W U w 4l L (A ZA0Km o-.;O w
4c U. I.I- U -L UU WA

oee. U O 0 ") CA z ; I- .4 . -l0 4- C t-
a. a. - MN Ia - C 4 m. -a 9L U u

aIL aaa~. CL I4 IL 4L CLX a.9X - t- & a.4> LaIa ILW CL I- x C '.
000000= z -A BA 0 zm K o z oo -o IA0-00..O W LZ

MAI Kzzzzz r) wA U. ~ 4 0 oAzz Kzzmzuz'lp w) 11.ILw w

#A. ftW ( m ot u" 4 n -

toc ine%~e ,n m mu w @L mey a ~ ~ C--

K4 2-- - - - - - - - - N N .N NNm

4~~~~1 toU CWC AC U

~mu N~4u C -4 10

43 ZZ4444444 4 44mem m
4c W W W AW W W W W W SI A

ILI



LU

04co- i-

In0 Of 44
ozo z

No 0 N -

0 4 N -j
a% Z4@S z ous I. L

*I--I-u K- CA z ca z. O0 S 1 u

I.--z Ix CAus e W44 ZN.C 0
a.*-.. o ussi tonu fta usm

ususus 0 0 %A CY- I
4c N * * * "

o ' Li* 4-
K a. mC . . .U

of Li N 4c - us V!

S.P 9L ~ u 58 u N >. w u
W u u uCPSM - - --- L, us SM " L

0 9La. CL. 9 .CL U N -- &I-- ".-o(-M h--I w 'a.

>>. >> IX > ~ I > 0%"OAUw 4

IL ac4 z "a us - aa a M0 ~~ U~iJ. Qi Q

IL >QQ<4> k" SM U.S00000040O00 Cs mmo u w
SM SM4004M co us at ofJ.ZJ~.-J S 44( 1

me u

us oft Ge.*** ..
wS>>M -----------------------

%.fmVM 5: tZ VW :o ar

SMOm mN v v v
Ns 4 0,

'LW~l ".. ft~W
w-0 0 " mN .N-@s4

-Nsmul 022momawS.w
SM~

vv vvqv * iqt -0 V -

ID 4 4 %cf4c t C. 4I4



462

Na (3
Li 0 -

0 a ac-

.1g - I-e ;J. .

W ac w

N X > U Ix u Jm>f I.-

M Uf -<4 W .-cZ z .-- -3 I.-0a3-C0 - 2

ee z

- a ae

z IL .4 UA c

US ( U 0
I- IZ I.- sILO-*

0. Z I.-CA

Li z AO .fw UN0
4 -- -a - . a aa~ - - -. -i -a a -- - U - 0wU

w w1 ". L . wI&w WL&U. & I- M I Q- U. - 0 a V) 'q Wi
1- .- J. 6 I-lo - . J - . I- I.- 404 "V4 4 - 0 a 0U 14 1.- 4

0! 3! 1! 14 121! N >0Ul-9,& -Z~n-+ - -U - W

at 1* 14 IN 11 In 0 OR 0 I I I I I I ui a % w .t - w &

IL O!. a-- ------------ -T aTP".n;;;!!cwqUC u -

400000000m00000 to Of ofU~- of 44a0W4>U4U 1-

oa a a a a a o w wommom ac O00 OO O -i w WxI-- L

1- Go

0 0

a alo

WI I 1 1 2 1 1 to N a* a * a aa a a a a aa a a a a

a~1 .. uui m m uu s- w ly

-- - - - - -NN " 'N N t4 N N d N~N NNM ""NNNN N

S 4c 4A J ~a 4 4-9A 44 4 4

IL4



g 46 3

0

w 0

U -CA

mm

a. Of I- u
O-C- U

w~4 0 .-

C .un a.

M ~ -. i- - 40

0 09

. Go An W

I1 0 '

0 I.* . 1- CA I.-
*~ L. .k a . C a u L&. C.

44 <. 41. u. 0t- Ia5 Ca L.

in co w Ca" v. gan -@a - ~ago- C.9

O&W a..aeu *6ee
IIW- am a Os co a

.1 3C X.. a a% x 04"

aa 0 -

It N( N N N >N N I J C IJ% N J a

V 0 4 -. CLa- let1 -00' a N0rJa
La -0 M C4 OC at~

.W f4E' NNN MM it MMM"V-I T4 M444 4 L, M. U.4444 M.44 4I&



464

Cie -0
CLi

w~ zt
UL W

wo
a-a

4
zo

o iat
0 14A-.

IA9 usW~

444

me -Wi 1w tI-., e
- W>>0 ft -4 % 0 w31 l

4cA 0 >FA I. w mm.m

W A4 - W W 6 Wz - - I-- -
a o a 0 1- L atv aS.IL- a. 4- at- - 44014 4 .

-A. 0 rI u 4 wZ 44 M44

GA ~ ~ a 4i.0 0 0 14 14 9aa0a

---- i - - - - - - - -

j to -ft

o Iola . -
Ia."- a 4- *-

Ob ob .*h I~ .

I& Ia. I . w 11 .I4 &I&:6 &WI b. &6 "o 1 h.0. & .
.J vv w m vv vv ww U a. 0 4 W -i I-

4 * .- 0 ~a.. h . * V -I.. .. *



465

I
I
I
I

I K

II
:3

s 0

of, w y w w W I - e O L 1

0 of m Iof waw wmIna wwammi e ".-. a

- I-

I - "" a.- V
> " a <4

w oo=cbo Mazaall mazaaa zN w &ComaN+Oj

I.. ..K
1" 4 ft W -

IL

4" r

*

"Hat.

". *q~ O.. -a 1 Viv

-~000 (a fa 44 .. - -

4m
U IA SM4



466

in -C A 0 U
I- hi 0
- J

u- 1- 4
W a I.- 

rn~~ I- IiL-

-K OW I- 0 .
z -- - *- z

IL >.

u
IL a

MK 0 0

- In

irnw
4444444-

IL rjU- m. h I



z 0 w-z j

u- I- W- Z

<w LU La 4; 0 .
0 ~ 0 Z Ge

x~ 0 3p. x .
-K - .0. $ -.- ZZ 1..0w-

0- to OFm a w -

m~~~e U.~- * . -J I0W

z t Ao I-e U3 2b w O- 0 e L
*~ IL.a- Ux cc M. OO OU

of Ci -%&. a. 0 U -OL Co41 0 u

IaL 0 0 4I- V 1 - o

fn e-( 0 V -W f -0> n x

N 0~ft) u x4&. I- ftJZouz 0000

0 3' j 1-- 4RWi-0 wwo QMO

Ge0x u4 0 0 %9 of- "wo -
Sal w. (A< O-w W~ -I-I-2WU

~~~4aa~ w *(0 4 w '

1.-I..- 06-(A w .- 4aa *(fl;w -

UO I-4 - 0 me41 - 0.-; wZ a 21o- rJ-
Uw _j I-- me f~awuj I.-U I- 0 0..

0 z WI- U -Ja 46U W ..- 0-"- C ~Z Ia.*

*8 (4 0 0 G.an I.I-zI - 0 Jw 0-I.. 4

I- 1-lall. of Z I- I& 1 LA *..swl -- C MII4

c-0 0 Ul L&*0 IA 13. 4Al0 1- 0m 4IL.

4~~~. 0 ! N Q 4 z 0OZl-S..

40- 0 20 0 a a~ 0 0- -W~ 41 L., LaU 22 - 0

w 1- IL N- K at 0(A 1.- = e La

w c 04mA L I 0 24 I-W 40 4400>2W <2
K K "U= 0 mw ~wwwzwuI-WuuZ~w ..... 1-0
1- .2 IAZ U w-K Zw wwZo0I- WI (1

w go IL

-C 0 .4tIzIIuIM

II

i

I IV



468

z .

w aa
ha

a

aw i



II

II
A a a a 04

_j 4Ka
a ~ ~ a z -w-i I

*La w ~ ~
10 a0a a 2 Le I XI z IuZ ZG

a a Noa "t- a W XIL u I- rn> II I. .U .-
z ~ ~~~ 0 a- <- '..

a"1~wa a aI 0 4L -

ad 0 ad IL -(

fn mu -0 in InI

o N0 a.4

- U ada



470

aU w
U4 CA

Wz

0 0 0 4

0- a~ a a.--
z 1, e- a a- am I.-

0= 0 D I- -Z

a-U 04e- 0 me
W acU 4 " Uow Me. a Wu

a cd C4 -C "w --A 0 -w C

z LL- ZJ0 .. ~. Z~

40 0L .

a .- t-- oa-4- ~
WO C- be .. hO

ON .. a x I a a -m ffa meupg

1 0 j -A 0 A
UK w. A M.. UI x Ad. Z e igZ a

S- = a.. 44 > a a. u w
- 4 a- - 40 wE 0

U *i- m fl w m 1
O0 a 'a C% o o -

w9 ' 0 -C0WW4

a. -- - a -- - - - a~

4 4 - *....v~4 a U14414 a -. .. 4 N

ILU - -- - - -- - -

W6a ft Ud 0, ~ O.a .j

a~~q a am. aft taD~a ~ U

~~. a 2a U f a #a0 l
to af a% a 40 a 00,
4- w&olok "*Ka

*o 00 us aa al 01W. I&: I& t& .. : -1 .&W6W
qv--------------------------------------0 -0 S0

sk% ftt 0 'a "M144a44% to



u C xx w x o 30

0 a :
I.0 z" . , 3at 0c

meQ o I-zz 0zzI -

00 z ao5 : -LaI- , ;

9 ne0- f.u c AL
0 X -- I)- )- 0-Z e~- x 0 C

m 00 gL .4 1- 0mU.S 0 1n.- = I.-

at L" -I uk OV -x IL C i Da w4C I W ( 3
0 I n> o fOf Me I. hhUu Q 0 ou0 1 d- - u ~ 0

a in4 U) N-Z 00 41Z ZoI- W<I-.
g 4n- 0 K of)- I- kp '.- 4L M.0<a-)V x - 6 -1 In U

m Ica-I..
N -- eLaj Z w 0lz + w -a Ul 0. ccW) a

oe 'a- Z0 3. z ' J )1 0W V 1 0 - -41 0 W cc 00
0 1 O z- M- - a t 3 OW 0 p- 0 ) - V) 31- 3

lot - .3Lt U;UW aa wa 0 41WaI I-Ca
00pI 4 3 0 :5 40laU Z> 2cO w)0-0 0 0 I

m 0 19 ZKn- ... l 0
.- ~ ~ ~ a:- .. .fr aD 0.a0 ~ Z 4 ha~Z O

- .W a t ad Z - 09 * p at I of) 0i c m) 0
M U) a "w Z w3. ftEJ ~ w mi3 zo) mIa.a u x~U

0 e- 0v 0 Z0 0 3- 0. zL 0- 0 z- z -1 13 W, 0
U A~ 0~ -IZ U)X -- J x~L x~! U 0

Wffr - - - - - - - - -- -- - - - - - -- -- - - I- - - - - - - - - -

U.fu a* D- w 4 M a. tyf n0 o %

- I& - (
Ua i ly 0 4 U2% % o

1 4 P, in0 I. . a ' %C t .

P)j- a -a-t a in A- .UU 100 44 Um U

14 .0 0 a MOaCQ N
U p WWI wwm$I L&

w % I w w M.4 K. &%
-0- vv vv w 0 - i a d~ w~ w w I



472

x x c

I-z CA zz( s V

- W' -- c

0 ~ 1.- -_ z 0 Il- I.W -
ia a -01.

:Z&Z 0 ZU 0 ~ 0 I Z O
* z IS . - 44 L6 WW -- 4e $. i -Z

0 hi Nif ES 05-I w - a. X.a w aI-- x x
CSU Z4 w z- 11-w0u.W 0a ZO > - = w

0,-a- w4 0 WO- S- I me.- LG K ada
6 Zwu o a-- _-ja u hi 0 400 :ia.uw %f--

4*K- z zin VS -- CO =Z ao La zzI 61 - .zC

Kil 0W W k.W 0>U *MI- -Z 0 a I0 -~ w

I-I
ca a

I-~~o N a a l N.a = -
v a-0 'a Cc to- a 0 + ft .i- 0 0 40

or I. m Mam 0"0 a 0 zo w to 0 ca~ go N~'

o * 0 OOa- P 4 MC ::-, ON C 5 0 0 -CMW
U ~ ~ ~ 4 in in inK Ka K 0 t4 0 t4

ma z~ 0~4 Z_- zzw4z "J a- X a-p X 0 x - -

a 0 i

.j -- -- - - - -- - - - -- - - - ---------JI XK - .J Z K x ---

I - - - -

a- - a v - - - I
in In Un i nt nI to in in11

0 1 0% IN ;; I :

0o www ww ai
CKR O aCC 0N NN N NC aofCR 4R IN NCINNNNN



473

on -.1

0 0. us w
Z W Cie

1. - 0 - 0U
n- 0 o

000

C- duz

0 #0-0 =L:

0%u 0 .-l 04 to0 0
me 110) W' ;W 0L

ZI-. M MA LI -J -. =31 - 3II- u W
4 x 1-~ -.1 XX0 x in I xowi uJ I-- X X-

to4 0 a0=- 0 3- 0 D 000 z- L" tu w 00
l--....U - a. zz I U. W Id z uJ~- x 1 =3 .1 -j C W20

Z 
1- WI bU~ .- 5- .- I-U a .- I & -- Z

Z*OW>ia00 I t I.. z-- Xa- M' A WK S$I-
,UWW Z00 3. 1.-XO =1 0 -wZ90- - 0 1.-~

xa<.JodwuI- I.- 4 , N w Z x 19 1-~
o L I. IN:.meI-. in cc u ac ft a. u wd -ad ae

u Q *i.6 x3U~ w I Ul.I *. -0 0 03-a I- u u -j
1WU^.w A ~~ %10.i KL"- "Z 3 K .0 .j -0- Y)

3 4u ~ I- fee
a- == us 3z n .- X -

N$- 0 -O 44 0 *m +1 a $. N *0 ~ I- v w~ to C *at
69 I.G ha.1tw 414 Won O' 1.- =1-- 0 3-4.j a0 0 41 is cc on
0 O0~ 0 a 1- ~ 0 44 me 4a -1 - -
4.9 4 2-1 4 a 04 = 0 Z x1 Z4~ 44 41 -i o 0 0

.j I- at N vo tW :*04 at-. 04 -h (a411 Z 25. OW -041
< on .4140 ..N* 4 Nqc . 0444 41 1. - * N *4

.a--ZKZZ-OI%-10lw mv C3 OK wd 4NC*O:--r. -- 0-,
w a mUW UUU~ WU -C cc Uof w~ CK zu W Ww M 9 O c

U 0w

I- z -J

I . > LI L4 >>9 9 u L u z > L9 L z dW> IL >Uj

xK u zz WxK-..-.uYI.1 0 h-11 -1 KKKz~ = uKKYIK-".U
w I- ILa

U4 0 4

C)-w wa - --I - w

"Ift woo" 41 0-*10
IL -- - - - - - - - - - - --- - -- ----- -

,AIRS 1N 1I U 4141 -a41e40 H~* 
IDii LO In iii Inii

alw fwtf" 0 f $ Otf
at4 %W t4n g -4N - N wt



474

a -.

la M, 4 z
W. 2L. f

co VS M. a M 0; co
i n CIU

aj of a Il: _
to do xI. , xxI 0 1 in Xxin c x mzI

0f I,_ 0a ha ; -00. a 0
w z Zza I- us Z I.- U Z .

0 -Z 0 1 1 U . 0 -
CC I& It, 10 ow 0

X -.. u at- UU. w & a .

C- C * 0 a 0 .j u Cau 0 _j do
w* L&.Z U. SZ w3 tW SW:! != w

z -U __ -Z -- 2 Z Z -a *-z z -

0 U I0 ' In +U +- O ~ s

a- In. z 'o 7 s a a- 0 a- m o = W C
be I- : =W.U 01 aa "- W.U =n haA. V ha.J-0 4

a 0u... z W ao 2--a O- a of- Oz a a%4

0

K J~ I- .J Z- ww..a- 05- a,0 u _j t
&ImI - & I a& > UWL -oil-a 4L I Kl~tJ .. >
U4-, ZZ SnOZ Z - = K 0 em &eN 4c 03 0 =m zr 0w0

U I-a U-1 -- mu 0 UP S-UGUA "I z V) UPS 5- - 00

US Wh 00 wi. 0 S UW U h a *- S U a 4 W

I4 a4. 154 * *-S N4 v In. a *- 4 M"*
.Ua 4R U UUaU h 00 UU UU UJWA C UW

14 4.1 0 X21 I0 o w
94 AM IS0fe"lit V

4w ha 0- : U 0 - o U O ~ o %W a U
a. ~ ~ ~ ~ ~ M "..Va wus.w N6uaa..a I. a- muma~.jo ~

:SIC aaz3b~. 9:;99 A Ca 0 3K49 CC C::00
uS..a on~ in In- U U > 0 U 3 - m C ha K.3

CC IN1111tUeC 0 o164bo c c o c :FS: 0



475

0%0

0

I- IL

_0 0&&

I.- to 4ut%
I. nI - Ise- It I i

M WWI W0 CU a c X W
cc0 0IC n 0. a - a

IL UZ 4 I Z . Z I ZZ U. X 0 ZU
= Z =.- 4 " w no =7- !M 4

00w 0 l -l 00 1 "0 . 0 U
a U. 10 = I.- x P% (A. A S W

-& W I-i M W& Io- W I w o I-i " W
W I~ u~ w .- 0- ax >a A& > nUl j u W M 1
A=Z-U Wx 0 " I- I <= ZZ L6'XI Z 0 a IUx..
&0% 4Z hawI-- 0 400 mah uwg Ux

* B Z I . 0A. aE I" 1.- 00E wao I
0 Cb g_ aI IL fA 0 y.- % C 4 No 00

* 4 oft- 0-IS O LI H : 1.4ow a. 000f No
I-0I 0% W 0% wea Z-)Z1 0 % 1.W 0

to Nq 4 .. . ..- .- I fZ W.K. 10 .0 ...
P* .0U .4s WI -% MD9C 10OA-U U IU Z. aU h
meIUU. at of >at-u. me U -sent me m eo

-c 4z~h lW .1 WSWIa t4eZwh I.E W CI.

Z I- ~ ~ ~ 3 I*IN I N 01
I- ~~~ .4 ~~ItIh ~ ha 4 II

N6 *4 0 01 C 4' . 00 6-
U*.6 -a~ a4. 6 O-U aa 4 U. 4

0 -J

4 ~ ~ ~ ID~a MIN U rn USU MU I

IL -- - - - --ua..a '. Ko ----- U- --------- U -
31 a4 B. wU M I i 0u

I-. V - f

0ww U. -. alv W M " w"q I -l

'a W W% us me I" Id
I5M ""1111311I" I

-WOO to In -l toh - -

ha

VFWa aaa aaaa aa a a a a a



476

Ui

do
I.-A

4, 1% U.
S.. -1- 00 m

00--i-,l I- I .

4C N LaI-a Ua

I- Z 0 -0 amW t
01- = &&xa.> L
* s.. w 00 0

Ge wwx. w

!0 0 0-0 00 AS 44
caw ~ 1-w 1al0 >

z I.. 05"I -at aNw

u 0+-~ a. wI SO-W #A 0

w No

K .4Oe . . 0 . w 0 K .U M IR" "&~
fn toaa to q &I e -e Of
me oa m e~0 -4 adDe me K of me

U 1-44 -U UZ 411-CU~

a.4 Zeer-a Z". P. 14 w a . llO=0 0
w . UUU 4U of 0 w,0 >UU 0 S.aS.S.aS.SS

Go In I In A4 I.-

- --- -- --- -- -- -- - - - - - - - -

o. ~ ~ ~ ~ "Cm~ mv Y~1S U - I a VI

tos - " Wa f III ft 1I-U-to-

0~4 OW vivI00 ifWt" a

14 ~ w WD-..- m-.. 4444444..

go w

wmwe 'a of m
W-l"V000

seesaa e..oo
1; ~ O~ Noa~ ~ 4

ha0s5 ae4~W~

SO

IF



i 477

II

!-

1~

i ..
V

ia.
4 z *

- .- I-wealw

12a,.- a.



478

0 -C

PA. Z. 1

16 L1

-~~~ C SV

* - -- .)
5.005 44 to-

SI S S I-haa.
* 5 4 ESI I

*~~~ 69 * -~
3 5 5 0 W- W

49 U - Z 1

*~ I. I- t~i~

wh0z

w 10wow 0 0"UM
t "



479

Lai.
(n La

449

jU

.0A 1 I

w #A

I- at

h|! - •

* I X ha

I 6 1 I I h .

49I I S Sl I US hi (

I I I I S I 0 o

P I I I I I I 4 .

* a a a a 
* S I S1 I S I 0. hi U

49 0 I I I I 4

so I mONI a - , -

u I - I- -S -& -I I to

0 a I I I N 0

I a S Im i II K N amm N 0
0 a ae.Iaau. II 1

0 a a a * aU 0

I IISIIII I III NI
0 1- 4 "4 a-

K a S GII I I S IIN I-I

u 0

1 01 SM4 Iy 0l. "M h ~

mr4N4

I0 ------ I (Z -hi ~ U



480

I

wa ac

It

1)01 o - me N of

Wz " L Oa O O0 of O O 000 c
M I U a. 'a

0 - 0 of m 4K a C K z
Ki 00 w K m 4 o

0 . aI . u.,, ,I&

Us-C 0b 0 (A -4 z I
a0 of mw4 m a Ua .4 a 0 MO .

- --- --- - a o

K~ ~~ ~ .J.J IL W 1 . maK '. w S
z . I. >U- U >4 I-u I.- >S #.-

IK P 'IV 9 14 0 14 u a "a, .o a1Au aw a

29Z. m ofm m

29 W W 4W( m a(0 w m( mm
o 0 VS 1 1 - 1.- U 411 014 Loa14 1

.j 04 -0 > I- ". > .
04 4; U0 a- 4U u U a

N. "O.-N " . 0. 4. 0a -

IL a * NO ' of .z of N f m4 ~~ me' z4 . ' 4 U~a14 - 0

Uu Ia-e > UW>>

44

OR% la UKK KUU a K0U

I. ZingK U 6 I& Na U is. U> I U mU

N OW.S U U U Nw l U A U> go~ N

o mem S O&Z

0Vj: -N-- -a -N - -- --



r 481

wal 0

==4 x u
K 0040 w m

.4UU a of

'-.-. 0 ILt- a OA.
z .4 3O z

to0 "14

81 in4~ a, a t a

a in

www z of ma t a of0

0 a .

t4 lb U, If I- of (5 > 55 -I- .
w SI.O w- a zz ri Iv - w ..0 ~~27 sU Aa0 Z~ a a18~ ~~~~~ 9314 S. I. l A I

- -a -' -- - -m a - - z - - -w

0~~ 4k 0 *. .. .. .. .. ..

Inn 0

4004 %_ VA weaa ft *

Sal al .~ U)~ O-0 33 ~ 0~re
I- e SU~ S a ,- a

Not 9 c- 9 c 941 MCC U -3~4I



482

a

fw



4831

.a -C Z Z

US- * " 4 UZI _j 5- 0
tow IA. OD- W N

0ma ... #.- "0 I&At

4 "a0 8= I& z 4 -
am WO u) 0 4 0

0 h a W " s- a 1-- 0--Il h
Uoja4 = = 0a 1. 01- us4 l

LA -- ZC Z ( _j UO a- O
*~ ~ z 0a W ZJ9Z'4h-

I- a- zl -*& w Z4Z 4c i 14 U

Oh~z 00 me' .W Ii

* ~ ~ ~ -A C 0 4 44Z- OO 1W WZh 0a4

W -- C S.t-i I- Zr IL 01- U
*e I. -w = a of.Z W a 4

=I*ot W W. r U OO DS 4> h ha 0 K
* U -- I- I.M.W =W aO z' U -

me U toi z ii.-j 440 .OUal 1..49
:M Cw.- N a WaWf NWZ. 0 ha '4

*~~~~~~~~ 0 a N. O - -I 4 a
Ol = W S. ro V.W ha a,uph a I& CAP 0 -O i OIL t - U t-11

I&0Wo 0)i as O 'W . W 0 U6 to -
0 s a4 Kus 'U" L- W- (Ae W JI W4 h

M5-U MaZ go. W 2K 0a -4 ~ a

a u a t=U U IlW" Wa = US ha 0 C'
Uat is -MW JZZ4U z 0 a OS I= = u 0

o 0 0 aN ~ N A43. A4L0 IA & die a-ha U
U 9mop'.- >"W=4 0 ah ha a s

-' a 40 a, h0A S- . 4 0. O 39 to
4cV- aU of 0 of IUU-W us of "1- 0 ha to~

g- ~ 4 x0=hhc SLW -j M -
a4 = ab.- - h. '4 4 ISO S1- W4

IW a 40 -. ha haL Us I- S-U
aU " 0 L& M.- ) a. h

Ua a a I.-m.. W 14-" ' '4 I.- 0=~.
O* 0o = O 4L.

4~- aC aW 00 .3 ha W3 S-S-h MuWgS
a ~ ~ 410 a a ao ai Wa WZSKa4Z N'4 0 I ~ S

S. US-I-.-bW I -.". UCQ 0
amZ "- 0 aS- q*US

0K.l 104 -- o0 ha 3 0U

0A S-- -- - - - - U S--- - - -- -------
SI. ~4 -a.J S OmUaai-* lot~

SL --a-a------------ --- aa---aas



484

I-ai

I "I K

a 4 of0 6

'o'f
0~~~~~ S -C , a b h

*~~~~o as : 0 o a Oa
.j~~~~~ a -s aU w -. a

"a J S a a a a a S4 U -I fm
0 a a a a .i .a Y w -

- 0 1 a- - - - - - z " N 4 (4 IL us

a j I a' a an Na 0 . K a

a ~~~I : ,j a I-AD-z~ a aX ~a a z 4 bU 13 b h

LO .a aa - U 0 a. P- b ON me

I- 1- a 0~ 1. aia4c h

I- a a a "1wl l
0~~~4 1. a u 0 -I

0 - a - a a a a K a4 a -41 N - annl
K---------------------aa~----------b W N --

Uae.:a 0~tr- on1 %pr No S(3CU
4040 1.4 a% a. U0 I'M I'm 2.a-

M ly gU w b 4Y 
aNC. m

I U l-- --- --- -- -- - ----I--Yb *w 49



485

0 -

z

W A

41 K ah& .1 0uI. -
z 0 Nw aZ

U. W 2-.N ofb
to U0L 0 w00 0

1- L a. W ar .1
# 0 aU 11. t.J C I

* O) M-K -Uwae h 0us -. 00 00 W
14 49 mw a - I. > I- hi- 10- F .~ -z

14. 6- 0 -1 -n 0 4 LIW a I z004Gi W 00-~ -- - MU ccW
4 44I 0 z4~ 44 - 3

U~~ owl h I

0 0 u
0 010 00

hZ 4L 4 - 0

0 W Wta 0 up I W e WUe.
K~ 0 4ah

I-.a - Pd W d u ad z
W. 44 hi h Ia. - U me W

UL 0 > ILI- 4 44d
0 U WWI U. W. 2.149- > C- K

U 0to(

-4 ---- - - - B- -

-- -- - --- - - - - - - - - - - - -
010. PK N KU.

a."42""O IN, 10 0O ao VND ~ > aq.a. am f> 40 do>a 4

B-u a a 00 0 01K ---------- ~

hi~~~ O . 4- - K U S. K ZL m u K C 4
K 444 a. U h I- - B

1-~N B- 4 h 4 i ih
C ~ ~ ~ ~ I Z h 4 4

U S.- B- 44 44 4
0 ~ ~ ~ ~ e 'UsU U B p

ac M C -. c Pd C4



486

oe -i 0
a3 99 in a-o
ca .4 03 4

0 z s0 a u ~
o 0 Ut -

z W

0 10

Ca w 04 0 -04

C% 3w 0 w -9a* i 0~I a - o 0 m a m mOl a " I* 4 0 Ia. &4
4c -A .i 00 0 m- U. 0 L. 4

w Il : o;..a . z .. 4 4 eNA ;a ;; 2

0 wm ww a waw www

Uo -. - -A

2 a z !!of L of G > : f a
IL 04 > > 1>2. - 0f - U?- Ii - %% %

00 00 mos C-.C.JflI Ai nU0.0 3. mu0000o 00205 0 4 IIB. * U - 4 -aa-..41 I.- ZZ ZZ -= a "minmmi BaC C -m e m

0

- - - - - - - - - - - - --- -- - - - - - --0- --4- -i- -

u-w a'w - ---- ---- --- --hi ---- .-----
N. 40Li4 00 t..4WMI AU O VW

V6 40 4-

0lfl"4 w 0 toa a K4 40 ot " I

Me. :; 2~ 1n N
@1 ~ ~ ~ ~ ~ ~ ~ m .la .e..e . e ea..

MC: c c ccc C



487

AU

In~ ~~ uL ILWZ4
-. z - 0

4L 9 x I- c I

0 xi 10z: 6 0- WWI S
0 N. .. z. cow 01

a. aX .3 .>5 7 t-O

49 us 0 y mx oas 3z a of z ad s

U

a x- x x-. us
me ftNINN IL IK ft Go I4& - ss

U. auuuu al ;- 0 z U mq NO CA
4 ~ mm~ - Kama-IA I 0 - mo.t o

.~~~ .) ...........Z 40 0 I

N 4 N 0e..

: -. a- - W a "u " "

ALU UU 95 gg g w:1 0 9 >,# U & ) w 4. *Oat&> -.

00 Q00 00 01 OUCw cowro0aa On= a.0in O 0
XXXI Z, wl - uOEZZOO S.- 0 X44U K

-3--
- - - - - a 

------ -- - - - - - - - - - -----------0) 3nnnnnnnnnnnnn--
4m O

9 a - - - -- a - -aaa a a a a a a a a- - - - - -

W0"-~ 0 " mom 000116 fh F3 U.

"ftu"Mnm -q "tnfl

Ow ~ ~ p -wrmOUO4%

UN-0 11 o .d 1



488

z 1-

CZ -4-0d

a ~~~. I. fen x Mx f *
- 0 w z X

U am Z~ i.-bC
w. co o-= l u 10

z - woZ w w ON"aa I
W C) 4 0== 1

0 :00% U 0 laD U -*G :
* i SI- a X w 0 .

VI 2..e. j .JU)4,Z o

W ~wmw4 awl. w a do, - 0 6_Ow

14U za I - Ub

of a aa

0 - SO (94~ 0 _- 0w FA~
0' z a a U S ) 0 - 0 U aC

-J ~f 31,4 C 4_:-@d 4~ D)~ 4 w UU -

u U 1-U ) - wUUVUU maw) a wwwomw a 0 wam z

3C 9 u :U II a aU % %U wU at 10U ,
IL> 9 I . :,.2 .UI u UU CL 4 U12 .a -- 0

z 0 I OKIKOCOwlg 0 0 OKXOC WZl,
4 14w rx - urIK-Ia K a 4'-Z hioz 040 &a.

hi4 0

I~~~ zi I a- a ~
M. I~ a im : hi

oCo- I -o f4 S N-' I C-a- ___8 to rn a L-0 rn - -

S --- -- - - - -- - - ------------ DU----- --

aaa a aa -- a -- -- . aa ----- a a---- Sa

P. ow 66 4C
K es~er~n~ nsnn n~ps'ns .sus Unst i

M4- -- --- --- --- --- --- --- --- --- -

8- -CuN Now U)fw % "4 0 fi 61 ;o

x. j~ W. kv j 6 a. 0 &A
he~i H i Mi cc



489

CAU

t 0

le ;. W -J . M

I.- za * I- Al

o. 4c G w LaU~ 016ad Uj a-Y 'A It4 0

_j O w 0-4 MuIoW IL *4 * -A. w meI zw G
3; zUU > x 0.1 .. w to 0

us -C -C 0 0i 0)0 x Z> 1.- 4I-
se. to .( z- La 0 0S x

4 in4 UUaI we. M40K 0 w ow- 2 U
U K >-. I&- w .

Z w. 0e 1OU - a
h0 z4 (A h

2 0 0 0> 4 04
5- w -w U * >

6- N c N a N IU lX.-N C., ww Zh

0 0- -1 c1 a.W U0U 0 ZO6t m4>. UC w.40

WE4 a 4 **30 ;, ;4 *" * U, 4 01 6 US* . .W IN 0
WCUv x Uj 44440 w0U4 M. 404 Ut. I&. "no"t' 9L

at a4 4 K at" UU4 w~U 04 UU44U 8 WWU- 0 UUUU

aL IL 4 44 a. & &a >&&>:D- "> ILaIa a. 0 a IL >Of I >00>
11 ue Z CXX I2200 OKKn ft a. U2000 wi o000 0.
um U n~ zur .4um2K u Kur~po 5 0 44n2 I.- Z4(2

w a.uU 4c
K6 m8hiKS,0S

o "a ofteft" M

-- --- - n - -----------------

a aa aa a a a aaa a a. --- A a a && a a a~ 5em-44'4eF~e~44r'~mI *1.4W*Uu 10.. MR&

ft , -0 a ba. ~ allu ft.

lama

Ic 99 CC LO"s MCC cc'



490

t A.

do z p.I- .
Sa -K $A CA

K~- -A 51.
at z -. N j *

- 0 0. U.ot
u o 0 Sb -- &(16

Ito a .... Jo ~ S

w on de SL- - 4* *- -
N go : IL tQ -1 w of

N. U w 0U~aS. to La 0

40 N -. * U.-~b I-- as- d U

0to W -. c0 talAoa
U K.-tto~'- U t ~S.Uu-V 0 0 0 o -

0 K

N 69 a-

& 0

al a wo N. > a >t c 1.t
> 0 -1- - Z 859 .- t

U oo w coozov 4 Ad to Sbu N tjo I-o S toz
toXo 1 -4( Zo to Z 4-4 b 0 4 --m M- "

up U . d O -- ' . N S -S S O i-
m o........... - a

4I UK WIN U ZN NUU U K UKN U U

a.~~ Vftv 0- IC)U -. uto1o S )4- to a o

"V - iEZbaKEft W. w-KrI.1 LI-JE L.01 M aIt

OON UM9o ft.. VON mou-
VI" MK20 t m V V *V 0V- 0-

ft WK4f" N M N N NN N W N W fl" "
ccc MO O M-ccc cooCI



1491

I
I
I
I
I
I a

x 0
W o 0

I M

I a10 u Z

o U

z = 44 &49 m m i

0 0 to a

4 a 06 a-aua

00 O0 OO OW

S I a tA

U to t
a a Z W 5z W of z am a ! ~ z

x - 00 WO I0 n O

0 Ba.5

I .5. .j - 0N NNN NNN NNN NNNsoo

NW a WNNWM A a N v W NWN

.4 A W v ftN W

0 we an lon u MI
-0 -1 s 0 N040t 0 ZU 0 i

01 4-00 :- ON fm-a U
N 0o to toN P VIN to ot 1. .- Nq K

CC CmU cc :We UUt U tz NUU 4 UNN"""U 4
0- gtc 9 c cc g to IIccc

4 biK U E U K U 4 U ~ UZl . ot J .

low- U 54 U Z U t U U a



492

Ii-

IL -
of. me 0 0 .-

a, F_ I- c
us In in at

ftofU 0 NY S.- me z
0 1 !!% A. U 0 n"

s"' a - o
a C -CA at "Q I- dL0 > = .- 4> c

*~ 0' ht b 0 ~ I- ~ 5

z U U, S-U aON- U
0 0 mU 4 si- . S

0 0 0U-: 4 hi I. a at4 n 4
a o a-u U u -m> 2-~Zj z 00 Co hi 0 2 C

me u

a IL 0 a.

1.- a

2 t u ~ N:C ORa' go* x: fv I- vb N S4.' T S 2 -

N9 UN 0. -4.3 0 1W*C4 I6 .

-h ~ ~ ~ ~ ~ ~ ~ ~ 1 fi &-. ob44 0 hW S 61. . 4 .

4e 4 4 UZ U l , IU go' Uo IU UUN

o ~ ~ ~ ~ ~ ~ ~ w a.~ 00~~ .0002~.JW

hif



493

a
upIus j 9

00 011

a W I 3c1.
of , 0 . Woo

0 ~ 0 M10 le(I

S 1.- 0 of W
Za UX I- A- I

W- Z0 04 60 W us
0- ft #A 4o w. w

MS N NZ of W

1 0 x-

W -a. W4 4n-O~

> -0 SMf--

Sof 0 0

0 0S I j

19 IL No 1. Ia.2.W N - to
MSa Id 0 V) M 00 1 . A

ato sa m" a m *M W am&& a -9 1-6 0a me

4 60 l ul'.U W 9W 0 1 0 0 -SO.I ( M ~ -1

on a

0.; 100
CI~~ ~ u 4I~ .

(U ~ ~ ~ ~ ~ ~ ~ ~ I in4~f~fN ftNN Nt 40IN N N N d

It as A&I



494

QI
4ii

I-Iz

at %1 W F 0 W us

0 L - k
>a 0

L U - 8-
0 0 W w c c

1 0 ca Z I.- 0 a W
4c 4 U. oI tL N - In I- I- w0

1 0 I- z W 0 W *
. w >W W W 4 v 7 0
O0 a = 0 U O0 0 U - in I -

4 w ILUU......_ ' -4" - .
-I K1 w hw K 4w . Kw 4 U.-

0- Wc1-

W1

N N N N
a. 0 i

W us so $ , cM

L& in Cox -U. z a

A.; - " 2 0 0 -1 : Ua."
egg -l in u p

- U N 4 00hi ua - n a
as de W WW WD WI 0 i 1 a n n g

69 in b in z mn 3. WL 40z
U~I in* Zni me*0 in z at60~

Lu >g -i >u P- at &8 g
oo Z TUOn t 4 h. a u -

i a. 0

~K -.- -- -- -- ---- K

.'. .4 a K~ Z oleo gi UK i -go 30

cot ANMVwf - v- 10

K . 0 "1 W1.-1 i

W b 4 W-
0 us W in I0 W W ma in W 6 1

"u- "Naa. U W."n NN N



r 495

IA.Y
Nz

low-

aZZ
z

0 - m

us UU

1 at

C! j r u z

2c a U K4 a

-a d I"G z ) 1
W a.. 910 1 U1j 0:2 a-S 0 cI

Pbz 40 U 0 a1; "" 0 P; i a 91)
0 ofofa N of

to " W. z 9 N MV-m 10,

IL >C -w> 1-ILj W > & i IL
I- a > aZ

I-a 0 L IL a

I-1. FA -.. -U - - .a U

U ' at& 0- M M 0 9-4A

I- I&= aa
40 -W -0 -0i0

ll. 4 l IUK ~ U U KU
fo-. U KSU m. U Z U

a. 0a 0P~0a a W>U . a a~~~~~u~~t W OO h OcOK@ cOO 0 4

K442 - K- aK ~ -~ vim.



496

4 si C 40 Ii

cot W z 4U I .

Cf Naa 0 0
.94 U1 us 40 491 S .aA

U ~~~~ IMA 0 a 4 l a

I W6 In
W UUB I. 0

* 0

z dy
* z

00 kN K YB I. I I

in Ba -t n 0 M
of ai a t"A4 9r mm 0 0 W.; -j 00 UP c No
"N W S-0 NN I-0 V( NN to U. 0a mtBa

w at -mu 099 i t mn a 69o a t e41 t 99 at of of ia1 off d de f

-l - U~ -'--. uin4 - -. 0 00 u U m imo

4~~~~~~ 
LUb 

m . U B 4 I- S - v 1 0 AI 1. S U

a a 9a IsJ 05 > m >
2,0 ER-U UDUlo so-. 3~. a. 21 c- -U-

.Z o , 0 C..
BaA '4 z C4

o NW6 a ft

Ba. FAg 3 0 S x 3 00, ft Me Lse 206 95 -

U"OMI fo xnJs NU W 6Z Mv" VV
* ~ n" - a~f-C-



1 497

cu

4 IL: .- 1

aWI 0 K 0 a

t* 0 z A 0

II

im a~ -( Uul
0 to U0 N6. M La w IL m 0 zA U
a a . .14;S 0 of 0i a WS 4
1a 46U a0 il ID w ; &a IP~

-t -0 US - C" ~ -. CO zW-US4
N~~eN mNP( e 0 ' @ ~.. ~ e 0 go.WEW'W- . u

at X Ue494
Ia z n -a U. u z 0I Um

19 4 4V1 . CII a a.

M4~ - a . n &6 -0 N "...- ..
hi%

aaa aa aa aa a a a a a a a .a aa a14 amWNW~mNmWadW~~nr0 "4(4 em0-o4W m6ueb

I4Weoevo so 1e 'a ae~ mm ins iInm '066 666 cmt Sun = aI N
co ow We "omgm SU xgeW eW~ eW eW eW eW eW eW e eW eW eW eW eW eW eW eW eW



498

a

a up at me
z

w w a I.-. a
a.- K4 0; 0

4. 00 a w-

- of . u w U VA to

-c de 0 > dc ad

0C0u u Va I.
* ~ ~ 31 u a-*

('1 0. E *w I 0 voKw4 4. a! IL
Cu~~~~ w 4 h 0a a .

IA ha of. U

Q-- 0 IQ U If 01V4

K k.B I- 4c to I1. CA mo w * 0
VA M o 0 f- "

%N N -. 3 U U: V.014. 0 halN;w & w0

fe #AU4 ~ 'e 4. .J. 0 --

IL =ub haIL U9 0 0.~ I- Z;- 19 M . 00 11 M% Z % I
0 cow szow Iz a >0 a-. ONa 9U w .00 -- On 4>0

UX A -** 0 U U

~~~ IN" I
am K .4. Ku amom am.. b U

I. N WO6 0.U Nma. Na.U~a~

ha 0m 0- 9 "r..... r
40 wb m16b.VW . C."M WM.0w

U0;P ONO

a" MMMt "ft X AI"n 1 2 nC
ab fl x 41k M C I tL'n c c c



499

La- Of 106 4

a IA5 ILf
j K K. -

I. 1- 40

1- 0 - ~ B. 1
Kg go

"Z of 04-
3r 1-- -41 '- -"j-

4 of . OS Iw
u- - ! & N- -11 .u

W WS ->O 0 Nw W >
30. C 0

UI- a w me& a .m a a a 1- No o m

4c 1. - W - -J z x w m
IL ab D. > p- I.. a0 5

1-12-ov t oo 0 01- w -zoo w0

u dea
I 0 to.~ . -z z. z 0 W60 a

Kl ve e ft

04 a

P ~ ~ ~ ~ Xt 9 tSz:w.a ' 4"" "w
"rU ma -* v vv w w 1- O

aa ft ft "t m~m. m o V 0 0 0 0

2 IV ra fy wo- okka. as 04 0-- 40 1- " 0 0
4~~~~~A 1-U U0 K U UK3Sl UU U

ha~1 Aa40 f

A, a" xo ver ft Xt x"



500

a
z

0

0
0 U

U

of 4.
'ha; It 114

*~~ ~ 0~.iK- Y

I&K Iwo UO M I 0
0. SA a xa a M
S 0 40.e Iam Na 0 0A

-9 0
M8 z WW ww

Kg W- "0- "a W 0
IL u's 0L U'U 4 1 WLOa I

a-. .- UxG
a zi z. uaa x I..0

W MA

-------- -- - -- - - -- - -- - -

-4am

ftN %as 0nv"

K Pb Un

I U

I- - U VIM



501

I
I
I

I

b. 0
Z 0 Z

= 0.e*

10 &000 z VMAL

a I- oz Mz U

= me 0

W Wa Z u Wa0
&. . "o- C WE

00 u 0 >N i- IL

0~- la cow

UU

N * * N - -

I.. I-U u me 1-

.. .a 0 a . 0 0 at0-
I *f Df4 NIv UO

9 4" a.C V. C 6..0
.0 ma ma am oZU99E9 f No -0 No mom i-

MN -. --il 5flMMWO a *N b-al i " " " 0

I N
UC - -- a

-- - - -- -
a N"tZXN " lw wl nZ n x 50 UN -0 V .C0 N " S

o 4af go to. ft. a alo. weJl N0 ft"
13 -- .U - -- --- -- -PSw ---S --

U *Vc~~ M. 46 ft Vv S VU b .00 = ra-
a.~~~~~ usc. c to- ft U W *I Nu~ .

S PSNNU - wc PPS*U N~ N
U ~ ~ aUUU U aU Uo%& U O U U UO U

00 WO"0%04ww
WfW t.d. N
an"Uf V V

UUUUUU Ucc U UU Uc Uc U~ U 9 UUU



502

Z

Kz

ac (A -
I- amO z I

"to . W z m

0 1 0.U

O- z S& a z
* at 0~ b K .

0-01I- W i. U . LMo

39 I 0 01 ( IE -

0 0 W --
IL m0a- ma Oc a 0 LO

= I-- a w.a -- m

1 0

I L&I

zz

weU 0 wn W . .

.Ua B z 0 4 Ia- P3 so I- m~ M.. W

a ft 9 U K n z 0- in n U

U I.. go 'u w

I-3 --- ---- u -- ~ a) w ~ u
au 16 10 a Z * i uK 0 *I 0 Z

U4. 40 - 4 C OK I' .- 4 *
z* a a of .

"0 I 0 N N 04 40 qv vN 4I:
cs cc 0 c cc cc u 6



503

!
I
I
I
I

I0 4LJ

O* * 3. a

me -A a _AZ-w
II

3. - m - Q,.8
10 U 3 0 - -

t NN MOI

a 0 w aa.Cd 0 0 -

lC.J ago U- "1 42

I * S.

4 : 0I

u 00 0 " m an-a aU w - ewg oft a
- inI e..*~

ba d - Bf -9l % m

0. N S.L M LdL 0I. I

U~~~I @0- UI - . O'o~1 0i 148. N0 3
. a -C b . U*

Ude 4U 0 U 4 O W - N C

-U~~~ Ii' U * U .a *-
U6 00 41 0w UU U a CUU0U K U mU

0* 0 -

-- - -- - -

5& Vf -

w01 - U --U iX 0UU U

.. ... .. ~~ 0 0-0 0 a. 4.. ~ a m iq.
all. W Q ~ 1 ' K ~ K 0 aK O~



504

a LAS AI
IL u I

- 1. a L-
Z04.. (a

39 0 hj c i I Ii

1-1-IbOL 0 of -aI-
hiw 0zwoS.hi41 w I.- L1 N
*dew a;; .J(AN -at z -:

A mcwc 1Khg 0 I L- 0 4 a4
10 =b wu aZ I- lb .i hi. Lo Z C0 I.-II

mhigZZ40 XZZZ~ 0 > 0h
WW l0 0Ji w= U 00~ w K4

4 Ub&AiU 1 0 - 0-.-- 00 0 i-hL
W) h~hi-hi.~lbi0. .. Ka. -U . U0

-m

z c w. a W

0 CA M- 0 N& LN 0 40 10 LA O-

hi Z4 0 hi hi *h 0 Z-0 laa

w3m.1(lw * b am Z0 w0 st 10 . oz

M og Poazs1U1 0 g z 1 0 1% r 1%-l 0 0 5010 50 us "o

z ~~ w 1
ON N

4 u ggg g u g u u ~ Ig a Ix
hi KZ0 aU hi - -Ug - - -a -

--- g------------------------------------- )

No 10 '1010 lo U0, aftK ; 10 KU-K 9-

ft I mu a p..40 0 N w

IsN VI U 0 110 a 10a
I U I U CUU I C

10~~~O -- - mawC no 0a -- ----------
N N NN

a ~ ~ ~ ~ ~ v a av a0-0 a0 aa a aaaaaaaa aa a a a a



1 505

I "ha
-

at C .A wa-

ha 1--0 V

44 34I4 0I
A& a. 1--

0 Onoo Wo " Or, 4 ( %
9. S0.6amum%.a 4

MMO wm w a3-fw w661 U.1L 0 ca a. W

ex 0 = -; axw ha U 064>W -l > I.- #. F0I- -
UL 90- 0 ocl Yb >.6 U3 a-. 30 wo ce w 44 44

no WaOZO wo 904W 0. 6.41-I 3 05 U

I- w.. W-. ha.j.. * IL ... b U Iw u~a.aS

ILL YI4 4400404c400
---- ---- ---- ---- ---- ---- ---U - a -------

~ O>U>U~ 3 weo. mama mama=4
"O00ft""O0 aU30 000

3443 3443 33 3333 0 5- -----------

sI ini baa Walk%-
o , 8 uk 40 40 t @1 4 414.00fin4

10ft M Sv 91 " r v ; 46 1 40 at l imat f
.* " I&N.4 IN u ca 4 44

SaSS v: go a----------------------- a a- -- - - - M Ymrrn

0~4 q@1 ina@ we4N N f)a4
vvv vvvv VT v w v It 1 0 -0 V -0 v V V -0m~mrn
U 3 4444444444444444P18) 444 4



506

-0 %1 to I 40 G
44:1244040 Go 0 z i O

0091I
IL 0 4

S hi

ILI
ir 1 4I -9

U 0 Ii. 4U I 4

0 OWN

low, 30

IL -I- - I-I-I-I-B- --- -

(4ta-4

to 14 uIRaMS2= cog~ZK
1.w 4Z I- N6

nove Nortw(4... Not.0SU(.j(



507

II
lo w a

1p. .- A WIM

NN f ft ft

V 14 ar IWa r a a
r..eJ a IN -1

cyi W n W in 94 V) -

#.aN N 'a ft

a V toin 104 N W N'

inin ft U

w. in in 4mmat010v4
fa f. N* ft ftf ft04 y- o .N

Iv a a a aa
t1ft N U vzoN 414 N

*N N m ft"Nl '

CUM

I8 z.i on ; 2 30

ft tnpIwiwamne"tN-

ZeWiinn : IinUtoonam ma

NOOW 
Vn i innn pfUti~fF

NA N N . tffffffNit.

4u
a ~ ~ ~ ~ ~ ~ ~ ~ ~ I aa a a 0

a. n4 i S-i F- in -. -. inUinI.U U"in,'

in 1W wU W a i :n:U i i



508

att

InA

0 -4

19@

V N ~ft r

IsN N-n.

o .o
cqw = N

; a a NO a O a
@t 01 f

It VN "IO A a a

N NNI"" om VODO VV V

oft"C"W"Ift vorl ~ m

lb ~ ~ ~ nx o 010141ko D .~~t jaI ft~ "Ilk-ftM
.~'v nmi e~eu .e ---- ., P-P ----------- *in~

a~~~~~~~~~~~~~~ a aaaaaaaaaaaaaaaa a R an aaaa ad aMa

--------------------------- ------ -------

* nn ill"* 0

* ... fln n n n.. nn.. .... .fl. .... nWnW
ILaf~tUD-WI.~tIPW~a



509

9LI

aa

"104I

N Z z I
:;O

i- m N
"O O

a6 VVVVo0 wza!
4.~ffg= 

t
%viv

Zoz ll " -s

ILI



510

en-m jQ

Im In'-

-. r.;

0 a ata a a

9N -.; t A- 4W3

4 aaa aavia a a aZ

U)% NU "m 0N 4W) O in U)N9

U "; U N N N ) w i (WNI v aat N iftWI t (W"

- ------------ -

IM"O NN MN'NN O) N NN))~
me oz N"

---=- - - - - -- - - - - - - - -

* ~ ~ ~ 4 aR aW aN a aaaa alaaaaaaaaaaaaa a a a

am)N.. O )U )U ~- )U )aC )t )N )U

3fi 'fizz"U)U SUUaiO-NUlbil"~ma~



J 511

I

0a M

tf

m Nom U

allt ft

C P

.. 4

mp N u 0' i4

jfft vt ft f N

Q o U ao---- - ---- -- - -- - -

C% a i a a a

N ~w mNNlwp m fw

N-- M --- N ( M (I UU X~w II-wN I -I I- -----

*1 14 N0 00%. 04
1. is U

I 1a S S at-



512

I

I
I

I

44 tot
IWI

UIY

4 1: M =; tqqI

- -

L~~~~W OV 40cN Mqmm

-- -- - -- - .... ... "sea . . . .. ..

I -. -

Ill ?-
=000MOONN

a MI7 -



f 513

Ia

Ir

-44

0 NMI ft"

N a 0 a 9 U v v o %4

wwU~~ -----

at"

- 'S 0 0 WI 'aC0 N Iola-is

U ti SID UVI @U I N '
C4 aI JillPi NMuN .

-0 0 J39 -- - -.
4iioge

W LP



514

f

I

a all

40
4 filfalifl41404 0

a * * 9

a emn
I'.. em



51 5

01 01~b

ML at - -I
.. - w m :Z

to me ~ ad

mu .-o o I& I&a
we 1 e1m6 m am go

UmuWUI ow- of
*~9- 1-b01 -- -at4- M . 9 "U1 A u4 44 1-A

VA 4Z9m 00 t.
a~ ~ ~~ -amats 0 ,-.-P--0=

WA - Wm oDmg

49 4L l- " I" :

mUNAZ:. 1- 1- 0 4 Go4 49

4L wzzwIOj.. I- I..
.1 aud 4.1Z 'Nom £O NO

O umm z-meu aoI.- am m~~
1m0 1. 4-U C9 44 3 b.C -

mu c 00- x-U1 z -Mgz t u
h ". -~6 69 a Mo6 a an ;a! r aa f

* 0 zwolm-ftz 4 memc wa mwe
mz wa I-- C mm uw-

s-a z - am. o n0- 44
49 W4 = -- I., am:' C f

-mu - 0 . 0 1b.W - 0 40 m

1n .- maumu mu 10m " -- - - ea- - C-U
41~l6. mea m. - S 4 i u m

4~~~~, ftuU "6 mu mu a m - C t --- M

= ~.-Oaft



516

I
b.

b, all IL 4S

8. b. 10 -

IKI

< = .

o cc88 00 8 ;8

I.- u

31 * m 3ca

U I i I

L000

9 wa I- - 1- 0u m
"004

U 0 1-3 a0 z.UU

ag I
alla

0 40

| a= *." 4 0= ""=

o -- -- -

be v Ole

OS- wr" 00 be

IM 8 ill Hil U5 !:! tint



517

i
.oI i "°

.O a
I -j

-
Ii-U =

a.0 a 0 

z0

ual

10

I- o IL go

0 - '

j i--u1 to

X 0

m U

I- U I-

- - -- -

ra 0 re

INC Ng f at ft maft
alalli MU"IC0.



518 '

I
i
I
i
I
I

.I

mm

w - - S

.a a u

"""""" "U
l--- -~d

Ia a a a a -ou

qonqm~ U U D
III-I IUII l

• .... U
p p


